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Employer Co-operation 


The letter which we publish on page 98 from 
the Manchester and District Ironfounders Em- 
ployers’ Association, and to which we commend 
the attention of every foundry proprietor or 
directorate, has gained since its receipt increased 
significance, as we have received a second one 
from another district calling attention to exactly 
the same problem. There is a pressing need for 
iftensive co-operation amongst ironfounders at 
the moment, as the price-levels of their raw 
materials are rising, and whilst there has been 
a general advance in the selling price of castings 
from 5 to 10 per cent., yet these increases are 
often on prices which were, and still are, un- 
remunerative. Price-cutting is still rampant, 
and is usually by firms situated some distance 
from the buyers’ works. This obviously makes 
the work of price stabilisation difficult for the 
district associations, and makes more urgent 
the creation of more local associations who would 
affiliate themselves with the National Federation. 
The nature of the foundry industry is such that 
it demands two distinct, and yet interlocking, 
types of employers’ association. Primarily there 
must be the district associations, such as exist 
in Scotland, North-East Coast, Manchester, 
South Wales, Liverpool, and Leicester, and then 
the ‘‘type of output ’’ associations, such as 
light castings, chair makers, pipe makers, roll 
makers, motor-vehicle castings and so forth. 
This is essential, as a firm may be a leading light 
in one foundry employers’ association and cut 
prices to ribbons in another section of the in- 
dustry. It is well known that, if the whole of 
the foundry owners can get together, means are 
now available for the first time for instituting 
a community of interests of a tangible and 


worth-while mature. The envisaged conditions 
would ensure protection against insensate price- 
cutting, whilst the buyer has always the know- 
ledge, if prices of castings become excessive, 
that he can draw upon materials of non-foundry 
origin.  Price-cutting canbe traced to: 
Ignorance of real cost; (2) spite against a firm 
for a previous action; (3) a desire to keep the 
staff employed until trade improves; and (4) to 
keep down overheads. If all these fundamental 
conditions cannot be cured, they can at least 
be ameliorated by the intelligent efforts of a 
really representative employers’ federation. To 
attain such a desirable conditigpn within the 
industry, the first step is to strengthen, or in 
some cases institute, the district associations, 


and we lend our full support to any effort which 
may be made to this end. 


Changes in the Midlands 


The importance of the Midland area from the 
foundry point of view is recognised. It does not 
offer such a concentrated activity in light cast- 
ings as Falkirk, or in steel foundries as —. 
and from the blast-furnace point of view it is 
shadow of its former self, but no area Bde: 
such all-round variety and concentration as the 
Midlands. The history of the area is one of 
continuous adaptation to new requirements. 
From some figures recently published, there were 
in 1870 over one hundred open-topped blast fur- 
naces in the Black Country, converting local 
ores into pig-iron at the rate of 6,700 tons per 
furnace per annum. There were some two 
thousand puddling furnaces, and over a third of 
the available rolling mills. Just before the great 
war the number of furnaces had fallen to 29, 
of which 19 were in action, and between six and 
seven hundred puddling furnaces. To-day, apart 
from a basic-pig-iron plant, the blast furnaces 
have all gone. No foundry pig is produced, 
although several plants produce refined pig-iron 
of various types. The production of wrought 
iron has fallen to something like one-tenth of its 
one-time figure. The completeness of the pro- 
cess for change from primary to secondary in- 
dustries may be seen by looking on the other 
side of the picture. If the production of pig- 
iron from the immediate pre-war period to the 
present time has fallen to less than one-half, the 
production of steel ingots and castings has more 
than doubled, the production to-day for steel 
ingots and castings being over a million tons. 
The 1929 output of pig-iron is maintained, and 
nothing has been lost during the slump, but the 
steel output is doubled. In 1913 the Midland 
area produced some 6 per cent. of the national 
output of steel ingots and castings. To-day the 
proportion is over 10 per cent. From the purely 
foundry point of view, the Midland area is 
probably the largest concentration of foundry 
production in the world in which every type of 
foundry steel, grey iron, malleable, non- ferrous, 
large and small, jobbing and mechanised, is 
represented. At its highest, the number of 
establishments ran into four figures. Altogether, 
nothing in the long industrial history of the 
Midlands, the cradle of the iron trade, is more 
creditable than the way in which the area has 
adapted itself to change. 
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The following message was sent by the 
Institute of British Foundrymen to Her 
Majesty Queen Mary :— 

The Private Secretary to Her Majesty 
the Queen, Sandringham House, 
Sandringham. 

Sir, 

I am directed by the President and 
Council of the Institute of British 
Foundrymen to request that you will be 
good enough to convey to Her Majesty 
the Queen, the sincere sympathy of the 
members of this Institute in Her great 
personal sorrow. 

The members of this Institute wish 
respectfully to assure Her Majesty that 
they share Her profound grief in Her 
great loss. 

I an, Sir, 
Your Obedient Servant, 
Tom Makemson, Secretary. 


We give below the text of messages of 
sympathy received by the Institute of 
British Foundrymen from Overseas 
Foundry Associations, together also with 
the replies that were sent on behalf of 
the Institute of British Foundrymen :— 


From Monsieur E. Ramas, President of 
. the Association Technique de Fon- 
i derie, Paris. 

‘* We learn with sadness of the sorrow 
which has fallen on the British nation. 
Please transmit to the President and 
colleagues of the Institute of British 
Foundrymen profound sentiments of con- 
dolence of their French friends. 

Ramas, 
President, A.T.F. 


The President of the Institute of British 
Foundrymen replied: 

‘* Myself and members Institute of 
British Foundrymen deeply touched by 
sympathy of you and French colleagues 
in the great sorrow of British nation.”’ 

Hurst, President. 


From the Potitsh FounpRYMEN’S 
ASSOCIATION. 


‘* Dear Mr. MAKEMSON, 


On behalf of the Polish Foundrymen’s 
Association and all Polish foundrymen, 
we wish to express at your hands all 
British foundrymen our condolences and 
dolorous pain upon the loss you and your 
country have suffered through the decease 
of King George V. 


Death of Bis Majesty King George VW 


The remembrance of the Great 

Sovereign will be treasured in our 

memory and in Polish hearts for ever.’’ 
A. Lenartowtcz, Secretary. 


K. President. 


The following reply was sent :— 
Dear Dr. GIERDZIEJEWSKI, 


On behalf of ourselves and the mem- 
bers of the Institute of British Foundry- 
men, we wish to express to you, to Mr. 
Lenartowicz, and the members of the 
Polish Foundrymen’s Association, our 
very sincere thanks for your condolences 
on the great loss which we in this country 
have sustained in the death of our beloved 
King. 

We are very touched by this expression 
of the sympathy of our Polish colleagues, 
and by their kind words with regard to 
His Majesty King George V. 

We deeply appreciate your kind thought 
in expressing to us your sympathy.”’ 

Yours sincerely, 
J. E. Hurst, 
President. 
T. 
Secretary. 


From Mr. J. Litonarp, President of the 
International Committee of Foundry 
Technical Associations, and President 
of the Association Technique de Fon- 
derie of Belgium. 

Belgian foundrymen share in the 
sorrow which has fallen on the British 
nation, and send sentiments of deepest 
sympathy to our British confréres.”’ 

L£oNnaRD. 

Mr. J. E. Hurst replied :— 


‘‘ British foundrymen express sincere 
thanks to Belgian colleagues for sympathy 
and kind thoughts in great loss sustained 
by British nation.”’ 

Horst, 
President. 


As the general offices of the Institute of 
British Foundrymen are in Manchester, 
representatives of the Institute were 
invited to join the Lord Mayor of Man- 
chester at a service held in Manchester 
Cathedral on Tuesday last, and Mr. 
R. A. Mills and Mr. R. A. Jones, Vice- 
President of the Lancashire Branch, 
represented the Institute at this service. 

The Manchester Association of En- 
gineers was represented by Mr. J. A. 
Thornton, President, and Mr. T. 
Makemson, Secretary. 


Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our corre- 
spondents. 


Employers’ Co-operation 
To the Editor of Tae Founpry Trapve JouRNAL. 


Sir,—With the definite improvement in the 
engineering trade generally it is becoming more 
essential than ever that the interests of iron- 
founders should be looked after collectively, both 
by means of the local associations and the 
National Ironfounding Employers’ Federation 
which already exist. These local associations 
have in the past proved of great benefit to their 


members, but there is still much work to be done 


in such matters as uniform railways’ rates, 
income-tax allowances for depreciation, co- 
operative purchasing, insurance against bad 


debts, insurance rates generally, ete. Further- 
more, a system of costing is very desirable that 
would prevent much of the unpleasantness which 
at the present time arises through prices being 
quoted without reliable information and by 
guesswork. 

This Association, along with other local asso- 
ciations in different parts of the country, is at 
present very closely occupied with these 
problems, and we are writing to you in the hope 
that you will through your paper bring to the 


attention of many unassociated ironfounders Commission for the supply of 20,000 steel sleepers 


amongst your readers the existence of these local 
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associations and urge upon them the desirability 
of taking the necessary steps to become members 
so that the associations can go ahead with the 
work that they have in hand, feeling that they 
represent if not the whole of the ironfounding 
trade at least a very substantial part of it. 

The experience of members of this Association 
is that through the members meeting together 
a better understanding follows automatically 
amongst ironfounders and it is possible to cul- 
tivate social interests which all tend to eliminate 
price cutting and unreasonable competition. 
There are many other advantages of member- 
ship of these associations, and we should be very 
pleased to supply further information to any 
ironfounders in the Lancashire, Cheshire and 
Derbyshire areas if they would write to us.— 
Yours, etc., 

Wess & Hatt, 
Secretaries. 
Manchester and District [ronfounders 
Employers’ Association, 
90, Deansgate, 
Manchester, 3. 
January 23, 1936. 


Oil-Fired Furnaces 
To the Editor of Tae Founpry Trave Jovrnat. 


Stmr,—In reference to the article ‘‘ A Com- 
parison of some Melting Furnaces in a Grey-Iron 
Foundry,” by Mr. T. R. Twigger, which 
appeared in your issue of January 2, we feel 
that im fairness to ourselves, as suppliers of the 
Stein rotary melting furnace described in it, we 
should state that this furnace when first put to 
work about 18 months ago, and operated under 
our supervision, was regularly working at fuel 
consumptions of 16 per cent. and less, even 
though the foundry at that time was not fully 
accustomed to the new type of melting plant, so 
that there was always a certain amount of time 
lost in operation. 

We think the following extract from a letter 
from Mr. Twigger will explain this point fully: 
. .. with regard to the heavy oil consump- 
tion . . . . we are inclined to think, in view of 
figures just taken out, that the time taken in 
getting the metal away from the furnace is prob- 
ably the greatest factor at the present time; 
probably of far greater importance than the in- 
creased diameter of the outlet.’’ The latter 
sentence, of course, refers to the removal of the 
charging door, and hence the removal of the 
baffling effect on the flame with which the fur- 
nace is designed to work. We believe this ex- 
plains fully the consumption of 18 to 20 per cent. 
which is given in Mr. Twigger’s article. 

We wish also to point out that the table of 
comparative melting costs on page 3, which was 
originally published by Mr. J. KE. Hurst five 
years ago, would no longer be representative, in 
view of the very marked improvement in_per- 
formance of certain of the melting units men- 
tioned in it, and which has taken place since 
that time. 

As an example of this improvement, we may 
say that in 1932 the oil-fired rotary furnace was 
considered to be doing quite well when melting 
iron for a consumption of 20 per cent., and with 
a lining life of 60 heats, whereas the latest types 
of furnace are using only 12 to 13 per cent. of 
oil, and are giving a life of lining varying from 
150 to 300 heats.—Yours, etc., 

C. H. 
Director, 
Stein & Atkinson, 
Limited. 
47, Victoria Street, 
London, S.W.1. 
January 24, 1936. 


Messrs. Cotvittes, Limitep, have just had an 
order placed with them by the Chinese Purchasing 


for the Canton-Hankow Railway. 
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The Properties of Genuine Cold-Blast 
Pig-lrons 
By J. E. HURST (President of the Institute of British Foundrymen) 


The practical foundryman has long been fami- 
liar with the fact that the properties of pig-irons 
differ and vary in a manner which is not 
accounted for sufficiently by variations in chemi- 
cal composition. Orthodox metallurgical opinion 
in the past has not readily agreed with the 
observations of the practical foundryman, 
although scattered throughout metallurgical 
literature there are to be found quite a number 
of isolated expressions of opinion of prominent 
metallurgists which lend support to the practical 
foundryman’s views. Of late years there has 
been a growing volume of evidence, not only in 
connection with pig-irons, but also with steels 
and non-ferrous alloys, that the chemical com- 
position alone is not a sufficient guide to the 
mechanical and physical properties, and that 
other factors, including the methods of manu- 
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Fig. 1.—Evastic Hysteresis CuRVES 
GENUINE CoLp-BLast PI1G-IRONS. 
A ann B. 
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SPECIMENS 


facture, have a vital influence in the determina- 
tion of the standard of properties and quali- 
ties of materials. It is true to say that ortho- 
dox metallurgical opinion to-day recognises the 
fact that the properties and qualities of 
materials vary independently of their chemical 
composition. This change in opinion is due in a 
large measure to the increased facility and pre- 
cision in the measure- 
ment not only of the 


ferred to as inherent or intrinsic properties, and 
their existence in irons after subsequent re- 
melting and working in the foundry are dis- 
cussed under the title of heredity. These differ- 
ences in properties are not confined only to the 
mechanical strength, and it is well known that 
differences are observed in fluidity, castability, 
the liability to drawing and shrinking and crack- 
ing, the cleanness and freedom from slag, dirt 
and kishy matters, the chill characteristics of 
depth and hardness, the depth of the mottled 
portion following the chills, and the type and 


simple strength pro- 
perties, but the 
various other attri- 
butes of the strength 
properties, including 
the elastic properties 
and even the thermal, 
electrical and mag- 
netic properties. 
Genuine Cold-Blast 
Pig-iron 
In the case of pig- 
irons, the most out- 
standing examples of 
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this has led to a study of the mechanical 
strength properties with a view to endeavouring 
to obtain actual measurement of the magnitude 
of these differences in properties. The common 
works method of comparing the strength of 
irons is the observation of the difficulty of break- 
ing the iron with a hammer. This method, 
which superficially appears to be of a somewhat 
rough and ready character, is actually very sen- 
sitive in differentiating between the strength of 
different specimens, and by long practice and 
experience individuals accustomed to the use of 
the breaking method, develop a definite idea of 
the strength properties of pig-irons. In attempt- 
ing to evaluate these differences in a more quan- 
titative manner, the foundryman is often sur- 
prised to find that the ultimate breaking 
strength, either in tension or under conditions 
of transverse loading, bears no relation to his 
experience in breaking with a hammer. For 
example, he frequently encounters specimens of 
hematite pig-irons extremely difficult to break, 
yet showing quite ordinary ultimate breaking- 
strength results when tested. On the other hand, 
specimens of phosphoric foundry irons, showing 
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Genuine Cotp-Biast P1G-1Rons. SPEcI- 
MENS A AND B. 


quite superior ultimate strength values, are 
found to be capable of being broken with the 
greatest of ease with the hammer. 


Tensile Strength No Criterion of Toughness 


An illustration of this is given in the two 
cases quoted in Table I. The first case consists of 
a low-phosphorus cold-blast iron, 


which shows a tensile strength 
of 14.9 tons per sq. in. This is 
compared with a _ phosphoric 
foundry iron which shows a 
higher tensile strength of 17.3 
tons per sq. in. on the same size 
bar. In the former case the pig 
breaker reports the pig to be 
very tough and strong compared 
with the report of the higher 
breaking strength foundry iron, 
which reads ‘‘ brittle and weak.” 
The expectation that the ulti- 
mate breaking strength should 
bear a relation to the experience 


the difference in pro- 
perties and behaviour 
for irons of similar 
chemical composition are to be found in the 
comparison of the properties of genuine cold- 
blast pig-irons with pig-irons made by other 
methods. These differences in properties and 
behaviour are utilised very extensively by that 
section of the ironfounding industry engaged in 
the production of cast-iron rolls, where pig-irons 
produced in cold-blast furnaces are used on 
account of their desirable properties. 

These differences in character, quality and 
properties of cold-blast pig-irons are often re- 


Fic. 3.—Testinc MACHINE USED FOR THE DETERMINATION OF THE PROPERTIES OF PIG-IRON. 


appearance of the chill fracture. Some, if not 
all, of these differences are capable of com- 
parative description, if not of quantitative ex- 
pression, by the use of forms familiar to the 
foundryman. 


Determination of Toughness 
In the case of the mechanical strength proper- 
ties, the views of all observers may be summed 
up fairly in the statement that genuine cold- 
blast irons are tougher than other irons, and 


in breaking with a hammer is 
wrong, and when this is realised 
the foundrymen need no longer 
be surprised. 

The actual experience of breaking materials 
with a hammer is a complex phenomenon in that 
it involves strength properties or attributes other 
than the simple breaking strength. The proper- 
ties of stiffness, ductility, elasticity and ability 
to take up permanent set are amongst the other 
factors which have a bearing on the experience 
undergone by an observer in breaking materials 
with a hammer. In illustration of this, it is only 
necessary to point out that it is possible to have 
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a piece of gun-metal and a piece of cast iron, 
both showing the same ultimate breaking- 
strength properties, yet those who are familiar 
with these materials will realise immediately that 
the difficulty in breaking them is vastly different 
in each case. It is possible in mechanical-testing 
procedure to determine quantitatively the pro- 
perty of stiffness and also various attributes of 
the elastic properties. 


Test Interpretations 


The modulus of elasticity expresses a measure 
of the stiffness and the amount of permanent set, 
and the shape of the stress/strain curve gives 
valuable and quantitative data relating to the 
elastic properties. It is suggested that the 
included area of the stress/strain curves in that 
it is proportioned to the energy absorbed in 
stressing and breaking the material is in itself 


FOUNDRY TRADE JOURNAL 


periments the annular ring form test-pieces were 
machined to exactly the same dimensions from 
the two pig-iron specimens supplied. 

Chemical Composition.—The chemical com- 
position of the two specimens marked A and B 
was determined on drillings taken from the 
actual samples examined. The results were as 


follow :— 
A. B. 
Total carbon 3.31 3.40 
Silicon 0.77 1.06 
Manganese 0.55 0.70 
Sulphur .. 0.122 0.115 
Phosphorus 0.45 0.48 


Internal Stress.—Prior to carrying out the 
mechanical tests, a comparative measure of the 
internal stress conditions in the test specimens 
was obtained by cutting the gaps in the test 


TABLE I.—Tensile Strength and Toughness of Genuine Cold-Blast and High-Phosphorus Irons. 


T.c.|cc.| Gr | si | Mn] 8 
: per | per | per | per | per | per | per Pig breakers report. 
Specimen. cent. | cent. | cent. | cent. | cent. | cent. | cent et a_i 
Cold blast Anallysis as Salmple /A. | | 14.9 Very tough and strong. 
Foundry quality 3.55 | 0.85 | 2.70 | 2.45 | 0.40 | 0.062| 1.32! 17.3 Brittle and weak. 


a close measure of the experience undergone in 
the ordinary breaking of materials with a 
hammer. Even this is not sufficient and the 
character of the deformation sustained during 
loading, or the shape of the stress/strain curve 
must be taken into consideration. In spite of 
this, it is quite correct to say that the area of 
the stress/strain curve or the value of the energy 
absorbed in breaking test specimens either in 
tensile or transverse loading is a much closer 
quantitative measure than the ultimate breaking 
strength, or the ordinary difficulty of breaking 
pig-iron with the hammer. As an illustration of 
this, it is of interest to compare these various 
attributes of the strength properties of the two 
irons referred to in Table I. These results are 
given in Table II. 

It will be seen that the modulus of elasticity 
of the foundry iron is greater than the cold-blast 
specimen, indicating that the former is more 
rigid and less liable to bend for a given stress. 


tings whilst restrained, the difference between 
the restrained and free gaps being regarded as 
an index of the internal stress character.. Gap 
movements of 0.006 in. and 0.004 in. were re- 
corded in specimens A and B respectively, both 
of which are of a very small order, and indicate 
the presence of very little internal stress in the 
two specimens of pig-iron. 

EN Value (Modulus of Elasticity).—The de- 
termination of the equivalent EN value or 
modulus of elasticity on the two specimens gave 
the following results respectively, 12.51 and 20.73 
million lbs. per sq. in. This value in specimen B 
is remarkably high, and indicates a very high 
degree of rigidity. 

Permanent Set Value.—This value for an 
equivalent stress of 14 tons per sq. in. in sample 
A was 9.05 per cent., and for sample B 4.45 per 
cent. Both these values are typical of irons of 
this elass, and the lower value in specimen B 


TaBe II.—Mechanical Properties of Genuine Cold-Blast Pig and Foundry Pig-Iron. 


ulus of | | Permanent | 
Specimen. of stress/ set, Pig breakers report. 

tone por Ib. 6 strain per cent. | 

sq. in. sq. in x 10°. | carve). | | 
} 

Cold-blast pig-iron 14.9 16.0 | 36.2 | 12.5 | Very tough and strong. 
Foundry quality pig-iron 17.3 17.1 22.4 | 9.25 Brittle and weak. 


The permanent-set value or liability to per- 
manent distortion under stress of the cold-blast 
material is greater than the phosphoric foundry 
iron. Very frequently, this is an index of 
greater toughness. 


Theory and Practice 


In spite of the lower strength value, the total 
ares. of the stress/strain curve or the value of 
the energy absorbed during breaking in the 
sample of cold-blast iron is greater than the 
foundry iron, an observation which agrees re- 
markably well with the pig-breaker’s report. 

The value of the total area of the stress/strain 
curve is frequently spoken of as the resilience 
value. Whilst the strictly orthodox British en- 
gineers attach a slightly different meaning to 
this, Continental engineers use the phrase “ re- 
silience value’’ to mean the total energy 
absorbed im breaking a material, and it is used 
in this sense in this article. 


A Study of Genuine Cold-Blast Pig-lron 


The determination of a complete set of 
mechanical properties on the two specimens of 
genuine cold-blast pig-iron taken from the range 
of genuine cold-blast pig-irons of a well-known 
manufacturer will be of interest. In these ex- 


was not unexpected in view of the high modulus 
of elasticity (EN value). 


Tensile Strength and Modulus of Rupture.— 
The determination of the ultimate breaking 
strength gave the following results, which are 
expressed as tensile strengths, after the manner 
laid down in the B.S.I. Specification for Air- 
craft Material (Piston Rings) 4K6, and also as 
moduli of rupture :— 


A. B. 
Tensile strength, tons 
per sq. in. 22.09 
Modulus of rupture, tons 
per sq. in. .. 23.04 35.34 
Elastic Hysteresis and Stress Deflection 


Curves.- -The two elastic hysteresis loops and 
the stress deflection curves for the specimens A 
and B are illustrated respectively in Figs. 1 
and 2. The resilience values determined from 
the curves are respectively 49.5 and 66.0 for 
specimens A and B. These values are expressed 
in a similar manner to those which have been 
published and described by the author pre- 
viously* (Manchester Association of Engineers, 
November, 1931). The value obtained for both 


* FOUNDRY TRADE JOURNAL, Novembcr 26, 1931. 
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specimens indicates a very high degree of tough- 
ness, and that obtained for specimen B is re- 
markably high. 

An illustration of the testing machine as used 
for the determination of these various proper- 
ties is included in Fig. 3, and the author is in- 
debted to the Earl of Dudley’s Round Oak 
Works for the two specimens of genuine cold- 
blast pig-iron which have been used in this in- 
vestigation. These specimens have been taken 
as typical specimens from their range of cold- 
blast pig-irons. 


Organic Inhibitors for Iron and 
Steel 


There are numerous occasions when iron and 
steel must come in contact with corrosive acids, 
although it is desirable that the metal shall not 
be attacked. This can be accomplished by add- 
ing to the acid solutions an inhibitor, a sub- 
stance which, by a mechanism mot yet completely 
understood, prevents dissolution of the metal, 
but does not interfere with any action the acid 
may have upon the metal oxides (rust) or upon 
other susceptible materials. 

In ‘‘ Chemical Industries,’’ H. A. Levey de- 
scribes some of the more recent findings concern- 
ing the protective powers of organic inhibitors. 
These latter have come into prominence compara- 
tively recently, although mention has been made 
of arsenic as an inorganic inhibitor as far back 
as 1905. The first effective organic inhibitor was 
reported in 1920 by Griffin, who found that the 
addition of small amounts of formaldehyde 
greatly reduced the solvent action of hydro- 
chloric acid on steel. Once a systematic inves- 
tigation was undertaken, it was found that a 
large number of organic substances exerted an 
inhibiting effect to greater and less degrees. 
Thus, when classified in generic groups, these 
showed an increasing inhibiting action in the 
order named: Sulphonated oils, nitrogen base 
oils from gasworks, paper-pulp waste liquor, 
sulphonated animal matter, low-grade wheat 
flour, nitrogen bases in acid, and, fimally, coal- 
tar nitrogen bases in acid. These last are from 
95 per cent. to 98 per cent. effective. 

According to the author, ‘‘ The inhibitors most 
extensively used commercially to-day are the 
crude nitrogen bases obtained by extracting 
coal-tar oils or similar materials with diluted 
sulphuric acid. These acid extracts are com- 
monly sold and used as such with little, if any, 
further purification or concentration. They 
usually are more or less heterogeneous and vari- 
able in composition, and contain . . . consider- 
able quantities of inert or even objectionable 
impurities.” The remarkable influence of an 
efficient inhibitor is better appreciated when it 
is realised that one-hundredth of a gram-mole- 
cule of phenylacridine exerts 92 per cent. in- 
hibiting power, and a like proportion of 3.6 
dimethyl 1-2-7 diethyl aminoacridine hydro- 
chloride is 99.8 per cent. effective. 

Naturally, the most extensive use of inhibi- 
tors will be found in pickling operations where 
the acid is used to dissolve away scale and 
oxides and minimum attack on the metal is 
desired. A more recent application comprises 
a process for the reactivation of dormant or ex- 
hausted oil wells. This involves the pumping of 
hydrochloric acid down the pipes, where it 
attacks the calcareous formations. An inhibi- 
tor prevents the acid from dissolving away the 
steel casings and iron pumps, but does not in- 
terfere with destruction of the calcite. 


Cast-Iron Road Surface 

J. WretHorr, in ‘‘ Bautechnik,’’ describes the 
laying of the experimental cast-iron roadway of 
the Schmid type at Duisburg in 1934 and the ex- 
periences gained of its wear, etc., and maintenance 
costs during service. 
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Refractories in the Foundry and Furnace’ 
By W. HAMILTON 


In this Paper some of the results obtained 
from practical experiences in the use of refrac- 
tory materials in both foundry and furnace are 
to be detailed. In connection with moulding 
sand, the refractory manufacturer has given 
the foundryman much valuable assistance, not 
only in the finding of a suitable base sand, but 
also in the blending, grading and bonding. 

Scotland has a decided advantage in having 
the rock sands, which are supplied both as a 
natural and as a synthetic sand, the latter 
being bonded with a special clay, and results 
obtained from both green- and dry-sand moulds 
are quite satisfactory. It is well known that 
the supplies of sands from various quarries 
throughout the country vary from time to time, 
and if the quarryman did not co-operate with 
the foundry, the results would not be long in 
showing in the number of defective castings. 
Many of the larger foundries have installed 
mechanical means towards getting a regular 
supply of clean sand, uniform both in texture 
and moisture content, and bonded artificially 
by a special bonding material which fills the 
bill very well. This is made up from approxi- 
mately 95 per cent. of used sand with a little 
new sand. 

In some of the foundries not so fortunate in 
having mechanical devices, like the above, the 
foundryman has to look to the sand supplier to 
help him out of trouble, as, for instance, when 
the whole of his floor sand becomes useless, and 
unless a change is made in the mew sands, the 
results are serious. The use of a sand such as 
the Pickering, Yorkshire, is probably one of the 
best cures available. The author has tried the 
Wormit red sand with varying results, and does 
not recommend it for general work. The 
moisture content for green-sand iron castings 
should be 5 to 6 per cent. maximum, depend- 
ing, of course, on the natural bonding proper- 
ties and also the mechanical means at the dis- 
posal of the user. In the dry-sand work 8 per 
cent. is permissible and easy for the moulder 
to handle either for ramming or finishing. The 
same applies to the steelfounder, but in this case 
more liberty can be taken with the moisture con- 
tent. For green-sand work in the steelfoundry 
it is important to keep the moisture content 
under 5 per cent. to get the best results. 
Natural sands rarely give the best results for 
this class of work, and experience has shown 
that 60 per cent. of used sand with the dust 
removed mechanically and then mixed with 40 
per cent. new sand dust gave splendid castings 
with dressing costs very low indeed. 


Heavy Steel Castings 

For the heavy steel castings, it is a vexed 
question as to where sand is left and composition 
is started. Some foundrymen great 
believers in composition, and every casting of a 
certain weight and thickness must be made in 
composition. This is decidedly wrong, as the 
author has made moulds with sand in certain 
parts for a casting weighing 20 tons and thick- 
ness of metal up to 9 in., and again he has had 
to go to the other extreme and use composition 
where the weight was 20 cwts. and the heaviest 
part of the casting 2 in. General design has 
much to do with this, and it is left to the judg- 
ment and experience of the man in charge to 
decide which is better. The refractoriness of 
composition should be the highest possible, and 
care should be taken to get the best quality of 
firebricks, clays, crucible pots, etc. 

A practice still in existence in some steel- 
foundries is the use of tar, refined or in the 
crude state, for covering the moulds after drying 
to harden the surface. More troubles, such as 
blowholes, indifferent surfaces, can be traced to 


*A Paper read before the Scottish Branch of the 
Institute of British Foundrymen, Mr. D. Sharpe presiding. 


its use than any benefits received. In fact, the 
best results from the use of tar was when the 
moulds had been coated and then restoved and 
the tar burnt off. 

There is much in favour of using the Cham- 
notte type of material for certain moulds, such 
as rolls or exceptionally heavy castings with a 
quantity of machined parts, as the free escape 
of gases through this material, after the mould 
has been filled with metal, eliminates mapping, 
so prevalent in rolls, for instance. It improves 
the appearance of a casting generally, besides 
reducing machinery allowances. 

Rapid strides have been made in the use of 
oil sands for cores and even moulds during the 
last few years, so much so that in some foundries 
hundreds of tons of castings are made solely by 
this means. Sea sand, silica sand, and some- 
times pit sand are the most favoured, and ex- 
tremely reliable bonding materials be 
obtained from any of the various makers. 

Some years ago the author tried a Continental 
composition made from a calcined clay, bonded 
with cement, and the skin of the castings was 
splendid, and when plain the moulds were used 
again a second time; but where quick releasing 
for contraction was required, this was a failure, 
owing to the rock-like nature of the mould after 
drying. 

For facing, there is now available a siliceous 
clay which, when used properly, can give good 
results both on sand and composition moulds for 
steel castings. Personally, the painting of sand 
moulds for steel is regarded with disfavour, but 
spraying with an oil bond has been proved to 
be an advantage. For non-ferrous foundries 
Mansfield red sand gives excellent results. 


Linings for Furnaces 

In this connection, the refractory manufac- 
turer has scored the most pronounced “‘ suc- 
cesses and failures.’’ The cupola, which in the 
past was wholly lined with firebricks and patched 
with ganister or some _ proprietory material, 
gave quite good results; to-day the monolithic 
lining has appeared, and though its progress has 
been slow, the results obtained are making the 
average foundryman consider the advisability 
of ramming up his cupola instead of relining 
with bricks. Personal opinion is that the 
rammed lining has not only come to stay, but 
will be universally adopted in the future. The 
makers of refractory mixtures for this purpose 
have scoured the country to get suitable 
materials, and from results obtained there can 
be no question as to the success of their efforts, 
especially when one considers the problem of 
linings in rotary furnaces. The success of the 
latter depends on the lining, and this is a pro- 
nounced success in furnaces melting high-class 
irons at a temperature impossible to obtain from 
the cupola. Steady progress is also being made 
with the rammed linings in rotary furnaces for 
melting steel, though these are not so much to 
the fore yet. 

It seems desirable to outline the methods re- 
quired to prepare and ram a lining for a rotary 
furnace. The material should be ground, mixed, 
and supplied dry, and sufficient clean water is 
added to get a 64 per cent. moisture content 
for consolidating the mass. This must be evenly 
distributed throughout before starting to ram 
up the furnace. A pneumatic rammer having a 
special head is used. A_ carefully-measured 
depth of layer before ramming is essential. 
Care should be taken to see that there are no 
cracks caused by withdrawing the template. 

For the steel converter, either Stock or Tro- 
penas, the rammed refractory lining has de- 
finitely come to stay. There is, however, a 
marked difference in the methods adopted, inas- 
much as the rotary-furnace lining gets little or 
no patching, whilst the converter is patched 
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quite extensively and successfully, too. Some 
foundries using the converter strip down weekly 
and take sufficient material, slag, etc., away to 
ensure getting in the templates and ramming 
about 3 to 4 in. of new lining the full depth of 
the vessel. Others patch daily. Probably the 
former method is the better. Undoubtedly there 
is a saving in labour, time and material using 
this method in the converter as against the 
brick linings formerly used. 

One feature of the monolithic lining is that, 
after the material is properly glazed, there is 
no danger of abrasion or spalling. The author 
has carefully measured the depth of vitrification 
in a lining from a Stock converter, and found 
fully 44 in. of vitrified lining which was able to 
withstand any risk of abrasion from charging 
at any angle. A few figures taken of the life of 
these linings are:—Stock converter, 90 melts of 
steel; rotary furnace, 60 melts of steel; and 
rotary furnace, 250 melts of high-class irons, the 
last without any patching. It had a refractory 
value of 1,690 deg. C., and was fired for four 
hours at 1,500 deg. C., and showed but little 
expansion. <A great saving in time is thus 
effected, and, as it is not necessary to hunt 
round the works for a bricklayer for this pur- 
pose, when any handy-man can do the job, it 
will be seen that real economy in time and 
labour, as well as in service, is attained. 

A few cases where refractory concrete can be 
used to advantage are runners from the cupola, 
launders from the open-hearth furnace, dam- 
pers, furnace doors, small monolithic arches, 
and for the small non-ferrous foundryman to 
have by him for a repair to pit furnaces. 


Refractory Bricks 

The high-alumina refractory brick is very 
slowly, but surely, taking its rightful place in 
foundry furnaces. The 43-44 per cent. alumina 
brick—refractory test 1,750—is giving results in 
electric furnaces, oil-fired furnaces and refrac- 
tory furnaces which the ordinary firebricks could 
never attain. The author has mot encountered 
many cupolas built with this brick, but he has 
no doubt there are many in operation. When 
relining the cupolas with bricks, a greater life 
is obtained by the use of a higher-class material, 
due to the closer joints. Wide joints are 
naturally attacked first, and then the edges of 
the brick follow, to the detriment of the life 
of the structure. The best means to obtain 
good life is by using one of the refractory 
elements, which are more highly refractory than 
the brick itself, and as sparingly as possible, for 
the closer the joint the less need for much joint- 
ing material. In fact, a dip in a bucket is 
ample, and, after a course, rub in the whole with 
the material mixed to the consistency of thick 
cream. Of course, the better the shape of the 
brick, the closer the joint, and probably the 
firebrick manufacturer of to-day is supplying a 
better shape than of a few years ago. 

In the lining of large ladles for steelworks, 
the use of the same highly refractory jointing 
material gives an added life to the brick lining 
up to 30 per cent., which is well worthy of con- 
sideration, as in many cases special-shaped 
bricks are used, and consequently the cost of 
these in the initial stage is high. In the 
smaller ladles, used in foundries up to 3 tons 
capacity, the material used for the rotary fur- 
nace gives very good results. 

Magnesite bricks are used in both electric and 
basic open-hearth furnaces, melting steel, and 
chrome bricks for re-heating furnaces generally. 
After considerable exhaustive experiments it has 
been found that a brick composed of chrome and 
magnesite of definite proportions to counteract 
some of the failings of the magnesite brick gives 
service at a considerably lower initial cost than 
the latter, and is now being used both in the elec- 
tric and basic open-hearth furnaces very success- 
fully. In conclusion, the author wishes to thank 
the Scottish Oil Company for the loan of the 
slides, and also Mr. Ritchie. 
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Some Points in the 
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Modern Production 


of Castings’ 


By A. PHILLIPS 


Expressed in the simplest terms, the manufac- 
ture of satisfactory castings consists of pouring 
‘correctly prepared metal’ into ‘ correctly 
made moulds ’’ that have been produced from 
** patterns suitably designed.’’ The modern ten- 
dency to cut down the weight of castings com- 
bined with increasing intricacy in design, closer 
chemical specifications, and increased physical 
properties, calls for the best of every unit of 
personnel, equipment and material concerned in 
the production of castings. During the last 
twenty years, foundry metallurgy, sand prepara- 
tion, moulding machines, foundry technique and 
plant have advanced considerably, all of which 
have assisted the foundryman to improve his 
products and maintain their place in the modern 
world. 


Moulding and Sand Preparation 


To assist in the production of correctly made 
moulds that will give correct clean castings the 
modern foundryman has made_ considerable 
improvement in the preparation of the sands used 
for them.” There has also been much improve- 
ment in sand mixing machinery. It is safe to 
say that it would be difficult to produce many 
of the intricate castings now demanded without 
the use of the recently developed artificially- 
bonded sands, commonly known as oil sand. 

To maintain and improve the sand used in 
the making of the moulds, it is essential for 
the foundryman to have a knowledge of the sands 
he employs. He can then manufacture moulds 
and cores from day to day with a reasonable 
guarantee that similar conditions in the sands 
are being produced. Attempts are now being 
made completely to standardise the testing of 
moulding sands, and so control the essential 


Institute of British Foundrymen is well known 
and is of great advantage in sand control. As 
sand is essential in the manufacture of castings, 
it will probably be of interest if a few of the 
properties of moulding sand are described, with 
a number of tests used in their control. 


TaBLe I.—Physical Properties of Moulding Sands Currently Used in Lancashire. 
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is between the 30 and 60 mesh. Mansfield sand, 
which has 83.5 per cent. silica, is a very fine 
sand as shown by the sieve test, as 52 per cent. 
is finer than a 90 mesh. Tests of this character 
assist the founder in grading his moulding sands. 


Fineness or Grain Size 


This goes to distinguish between open and close 
sands, and calls for little explanation. 

Figs. 1 to 4 show photomicrographs of Mansfield 
sand; Manchester coarse sand (red); Manchester 
fine sand (red); and Bury road sand. The first 
is a fine grained sand, having rounded grains; 
the second exhibits a difference in grain size; the 
third has angular grains which carry a very 


Analysis. 


Loss on 


| SiOg. Fe,0, | ALO... | ‘Ga. | MgO. | ignition. | Alkalis. 
Mansfield | 83.5 2.74 | 8.31 | 1.5 | 0.47 | 1.95 | 1.53 
Bury road | 81.7 3.00 10.20 1.2 | 0.39 3.10 0.41 
Manchester red 85.15 2.61 7.77 | 0.66 } 0.63 1.90 | 1.28 
Sea sand | 90.70 2.61 2.53 | 1.56 | 0.71 | 1.35 0.54 
30-20. 60-30 | 90-60. 120-90. | 150-120. 
Sieve tests :— |- 
Per cent. Per cent. | Per cent. Per cent. Per cent. 
Mansfield 10 25 52 10 
Bury road cal 34 30 13 6 15 
Manchester red. . | 0.5 29.5 47 7.0 6 
Sea sand .. 5 60 27 5 3 
Refractory tests :— | | 
— | Deg. C. Deg. F. 
Mansfield Seger Cone No. 28 | 1,630 | 2,966 
Bury road 1,530 2,786 
Manchester red__.... | | 1,730 | 3,146 
Seasand .. 1,670 3,038 


Sands 
Chemical and physical properties of moulding 
sands have been determined and given specific 
names, thus :—(a) chemical analysis and mineral 
analysis; (b) fineness; (c) strength; (d) perme- 
ability ; (e) durability. 
Table I shows the analysis, fineness by the sieve 


good bond. Finally, Fig. 4 shows a sand con- 
taining a large percentage of fine bonding 
material, with very large grains of gravel. 


Green Bond 


The next consideration is strength or bond, 
and this is of very great importance. This 


Fie. 1.—Mansrietp Sanp. x_ 30. 
properties. The apparatus now used by the 


B.C.1I.R.A., and The Sands Committee of the 


* A Paper presented to the Burnley Section of the Institute of 
British Foundrymen. The Author is Assistant Superintendent of 
Foundries, Metropolitan-Vickers, Trafford Park, Manchester. 


Fig. 2.—MAncHESTER Coarse Rep. x 30 

test, and the refractory tests on sands used in 
the Lancashire district. It will be seen that 
sea sand has a high silica content, 90.70 per 
cent., but is a very coarse sand when looking 
at the sieve test, which shows that 60 per cent. 


3.—MancnHester Fine Rep. x 30. 

property is due to the amount of clay (AlI,0,) 
and ferric oxide present, and the ideal condition 
of their presence is in the form of thin films 
surrounding each grain and in this condition it 
is at its maximum efficiency, as it retains in 
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contact a certain amount of water. Moulders 
sometimes take a handful of sand, compress it 
and break it for a green bond, which for general 
purposes is sufficiently reliable, but tests of a 
quantitive nature can be usefully carried out 
from time to time, and are a more reliable 
control. 
Tests for Cohesiveness 

These are taken by pushing a standard-size 
green core over the edge of a horizontal glass 
surface until fracture occurs. Measurement is 
then taken of the unbroken piece, and in Table 
|! are shown the green-bond strengths of a few 
of the sands commonly used in Lancashire 
foundries. 

Permeability 

Permeability is the facility with which a body 

allows the free passage of air or gas. - One of 


a, 


Fie. 4.._Bury Roap Sanp. 


x 30. 


the greatest considerations in obtaining this is 
pore space evenly arranged. Rounded sand 
vrains are a further consideration, but the one 


I1.—Strength and Permeability of Sands. 


Average | Length | Bond. | Ratio of 
New sands. | permea- after Per water 
bility. | fracture. | cent. | to sand. 
Sec. In. 
Mansfield .-| 36.75 3.83 52.55 
Manchester 
fine (red) ..| 34.91 3.33 58.25 
1:10 
Manchester 
coarse (red) | 28.90 5.20 35.0 
Bury road 
sand ..| 28.37 4.50 42.5 


‘or which the moulder is responsible is the 
nanner in which his ramming is performed, and 
the condition of the sand when this ramming 
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takes place, also the amount of water with which 
some moulders swab. 

The permeability figures obtained as a result of 
experiments are most interesting, and go to 
show that too much care cannot be given to the 
proper and equal tempering of sand, and that 
the moulder must exercise every possible care in 
seeing he does not add too great a quantity of 
water either as a result of his facing sand drying 
or by swab-pot methods. One is too apt to 


TaBLeE III.—Varying Ramming and Percentage of Water. 


Time to pass 
Percentage 
Test no. of Ramming. 100 c.c. of alr 
through a dried 
water. 
core. 
Sec. 
No. 1 12.0 Light rammed 47.5 
Normal ,, 53.0 
» 3 ” Heavy ” 82.5 
16.0 | Light ,, 79.0 
Normal ,, 263.0 
» 6 Heavy ,, 449.0 


say that as it is a dry-sand mould it does not 
matter to what extent water is added. It 
matters very largely, particularly previous to 
ramming or finishing, as wet sand rams much 
more closely than a dryer sand. 

Table LIT shows the necessity for keeping a 
close control on the initial moisture content. If 
No. 2 core is compared with No. 5, they demon- 
strate the effects of different degrees of ramming, 
especially when the sand contains a large per- 
centage of water. 

Addition of Water to the Face of a Core 

Table 1V shows an attempt that was made to 
produce similar conditions as a dried-sand mould, 
The sand used in these tests was taken from the 
TaBLe IV.—The Effects of the Addition of Water to the 

Face of a Core made from Core Sand. 
MIXTURE. 


Time to pass 
on Condition of green 100 c.c. of air 
‘ core. through a dried 
core. 
Sec. 
No. ..| Light rammed .. 28.0 
» 2. ..| Light rammed ; face of 
core moistened with 
water 35.5 
3 ..| Normal rammed 32.0 
..| Normal rammed ; face 
of core moistened 
with water .. 6a 49.25 


coremaker’s bench. It demonstrates, when com- 
paring Nos. 1 and 3 against Nos, 2 and 4, that 
the amount of water sprayed on the face of a 
core, or mould, should be kept to a minimum, 
although the mould is subsequently to be dried. 


Durability 


One of the points of at least equal importance 
to the previous ones is that of durability, by 
which is meant the ability with which sand ean 
be used and re-used. A sand which has a low 
degree of durability may not be profitably used 
even though the analysis, fineness, permeability 
and cohesiveness tests may indicate its suit- 
wbility. Natural bonded sands possess the pre- 
sence of colloidal matter, and it is these which 
determine to a very great extent the durability 
of the sand. The problem is distinct from the 
problem of refractoriness, or the resistance to 
fluxing, as it is conceivable that even refractory 
sand might have a short life. 

The behaviour of much colloidal matter is dis- 
tinguished by its independence upon water, the 
content of which varies both with temperatures 
and the neighbouring vapour pressure. Upon 
subjection to sufficient heat these colloids are 
destroyed. Their ability to take up water and 
again become possessed of a bond is lost, and the 
sand becomes dead. If it is not subject to too 
great a heat it will rehydrate and can be -used 
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for further work. The life of a bond is con- 
trolled by this critical temperature. Many clay 
bonds will stand a high temperature without 
breaking down, but are unfortunately subject to 
sintering, and in this condition they lose the 
colloidal property of again taking up water, and 
consequently will not again take up bond. 

A combination of hydrated colloidal iron oxide 
and clay will give a long-life bond, and one that 
will readily rehydrate. From heating curves taken 
on various sands it has been found that there is 
a flat on the curve at 110 deg. C., and another 
flat between 480 deg. C. and 580 deg. C., on 
the majority of them, which points out that prac- 
tically all the water in the clay is driven off 
between these temperatures. In Table V_ are 
shown three sands which were chosen for this 
test—fine, coarse and open grains. They were 
heated uniformly with thermocouples embedded 
in the sand, allowed to cool, then the required 
percentage of water added. The green-bead tests 
were carried out as previously described. 

A cursory examination of the results shows the 
fact that road sand decreases in strength very 


Fig. 5.—Sea Sanp. x 30. 
rapidly, the loss in bond strength being 15.3 per 
cent. at 400 deg. C. 

If it is assumed that the life or durability of 
a moulding sand depends entirely upon the 
amount of bonding material it can retain after 
being subjected to high temperatures, it would 
be reasonable to tabulate the three sands as 


TaBLeE V.—Relation of Green Bond to Heat-Treatment 


. tempera- | in inches 
Deg. C. | fracture. 
110 3.9 51.2 10.0 
Mansfield ..|< 400 4.11 48.7 10.0 
700 5.64 29.5 10.0 
Manchester | { 110 5.30 33.7 10.0 
coarse 400 5.70 28.7 10.0 
(red) 1 700 nil nil 
700 5.80 27.5 26.0 
110 4.45 40.6 10.0 
Bury Road 400 5.97 25.3 10.0 
sand 700 10.0 
700 5.66 | 29.2 | 18.0 
follow :—Mansfield No. 1, having the longest 


life with only 2.5 per cent. loss in bond strength 
at 400 deg. C.; Manchester coarse No. 2, with a 
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loss in bond strength of 5 per cent., and Road 
sand No. 3, with a loss in bond strength of 15.3 
per cent. 

Sands were heated to the desired temperatures 
and weighed. Afterwards they were entirely 
covered by water and allowed to soak for 24 
hours. At the end of this period the samples 
were heated to 110 deg. C. to constant weight, 
and the increase in weight taken as the water 
of rehydration. 

An interesting point of the results of Table 
V is that two of the sands subjected to a tem- 
perature of 700 deg. C. required more water 
to obtain a medium bond strength. This points 
out that the heap sand containing a large 
amount of burnt sand which will not rehydrate 
is not suitable for use in sand mixtures, as 
excess water is necessary to obtain a working 
bond. 

Oil Sand Cores 

A recent improvement in foundry technique 

is the use of oil sand cores. In order to obtain 
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good oil sand cores it is essential that the raw 
materials employed should be of good quality. 
The sand should be refractory, clean and free 
from clayey and organic matter. The grains 
should be well rounded and of smaller’ size. 
Fig. 5 shows the large rounded grains, with 
absence of fine bonding material characteristic 
of sea sand. The oil used must be of sufficient 
strength to enable the core to retain its form 
in the green state, its viscosity must be low to 
permit of its mixing with the sand and the 
film value must be high in order that it may 
bind a large quantity of sand. The oil must 
oxidise at such a rate that the core breaks 
readily, and in the oxidised condition should 
enable the core to withstand the wash of molten 


metal. When properly baked and dried the core 
should not be susceptible to atmospheric 
moisture. 
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For certain binding oils the operations of 
mixing the sand, water and oil are best carried 
out by emulsifying the oil and water, then 
adding the emulsion to the sand immediately 
before entering the mixer. The viscosity of this 
emulsion should be low and the _ interfacial 
tension between the emulsion and the surface of 
the grains of sand must be low to permit the 
grains to be wetted. 

The process termed ‘‘ drying ’’ consists of two 
distinct operations :—(a@) drying—which removes 
all the moisture, and (b) baking—which oxidises 
the oil and gives strength and hardness to the 
core. 

Mechanised Plant 

Recent additions to the modern foundry are 
the continuous mechanised plants. These are 
very varied and every installation is a special 
and complete problem in itself. The one to be 


briefly described is of the pendulum type. Fig. 
6 shows a view of the pendulums “ P”’ used 
for conveying the moulds to the pouring station 
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At the side of each machine will be seen a 
dual pegging and flat rammer “R.’’ This is 
made the exact weight of a spade. In the 
moulding practice away from the conveyor the 
men used their spades te fill the sand in the 
boxes, and the handle to ram with. This tool 
allows them to have something they are familiar 
with and have the necessary ‘‘ feel ’? when ram- 
ming. As it is made of wood, the patterns do 
not receive heavy damage, also it is a very 
useful Lool to ram sand to the desired consistency 
around projecting pieces on the patterns. 

From this view the pendulum conveyor “ P ”’ 
can be seen behind the operator, and it is evident 
that the moulders spend the majority of their 
time making moulds, as they have only to pull 
the lever for sand and turn round to place the 
moulds on the mould conveyor. Coal dust is 
added in minute regular quantities on the spilt 
sand conveyor by means of a jarring action on 
a coal dust container arranged over the grating. 

Fig. 8 shows on the right-hand side, the sand 
elevator ‘‘ E”’ for conveying the sand from the 
knock-out up to the magnetic separator and 
sand riddle seen on the left. On the top can 
he seen the sand scrapers (or push plates) ‘‘ P ”’ 


and then to the knock-out grid ‘‘ K.’’ The 
knock-out grid is in the front foreground, and 
the pouring station is out of sight at the extreme 
right background. The sand hoppers ‘‘ H ”’ and 
moulding machines can be seen on the right. 

Fig. 7 shows a closer view of the sand hoppers 
and pattern draw moulding machines with grat- 
ing ‘‘G’”’ under machines for the spilt sand 
to fall through on to the sand conveyor for 
return to the sand mill. It will be noted the 
machines are of the portable type. This allows 
for the production of small quantity orders as 
duplicate machines can be previously assembled 
with their necessary pattern plates and held in 
readiness to be placed under the hoppers. This 
change-over does not take many minutes and 
has a considerable advantage over the method of 
fixing stationary moulding machines under the 
sand hoppers. 


7.—Sanp Hoprers anv SpectaL RamMine Factvities. 


which feed the sand to the magnetic belt ‘‘ M.”’ 
After the pieces of iron have been separated, 
the sand falls on a flat riddle ‘‘ R,’’ through 
this into the sand mill ‘‘ M.L.,’’ then it is dis- 
charged on to the sand conveyor belt ‘“‘ C’’ for 
the hoppers ‘‘ H.”’ 

The sand conveyor ‘“‘C” to feed the hoppers 
is seen in the left foreground, whilst the knock- 
out end of the pendulum conveyor is seen in 
the right foreground. Both here and at various 
places on the plant are placed emergency stop- 
ping button switches ‘‘ E.S.”’ These immediately 
stop the whole plant if desired. 

Fig. 9 shows a closer view of the push plates 
‘““P” on the sand conveyor with upper gangway 
‘“W”’ and emergency switches ‘ E.S.’’ 

Outstanding advantages of mechanised plants 
are that all moulds are poured at one point, 
and all castings are collected at one point. The 


m 
3 
| 
| 
| 
| 
| 
q 


JANUARY 30, 1936 


metal is conveyed to the pouring station by 
means of an overhead monorail runway. 

Fig. 10 shows a modern Telpher arrangement 
for conveying the metal from the various cupolas 
to the different pouring stations. It will be 
scen that the branch lines run at right angles 
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C. sq.; bars % in. sq. gave 105.3 microhms per 
C. sq.; bars } in. sq. gave 109.5 microhms per 


This shows the difference in specific resist- 
ance of different sections of cast iron of the 
same chemical composition. Recently-developed 


Fie. 8.—View or THE Upper LEVEL OF THE MECHANISED PLANT. 


to the main rail, also note the various by-passes 
“ B” to avoid congestion, and to allow free con- 
veyance of metal in any direction. The rail 
on the left side is to feed the pendulum conveyor 
pouring station ‘‘ C.”’ 


Alloy Cast Irons 


Cast iron, brasses, bronzes and aluminium 
alloys are the metals the founding of which 
chiefly concerns the general foundryman. Ordi- 
nary cast iron can be regarded as acomplex alloy, 
which in the past has been considerably mis- 
understood and in some instances condemned by 
engineers and designers. This condemnation has 
been in some instances due to the fact that engi- 
neers have formerly experienced failures at cer- 
tain parts of cast-iron castings which they 
considered had been designed with sufficient 
safety margin. These failures were due to both 
foundrymen’s and engineers’ complete lack of 
information on the different strength of cast 
iron at varying sections. 

The test shown in Fig. 11 was_ prepared 
to demonstrate the existing difference between 
shear-test specimens taken from varying thick- 
nesses of cast iron from one casting, and 
illustrates the physical difference, although the 
chemical composition is the same. The casting 
was made of 8-in. cube with varying wall thick- 
nesses. Test-pieces when taken from different 
parts gave entirely different results as will be 
seen. On each side is shown an unetched micro- 
structure of the graphite formation correspond- 
ing to the wall thickness, from which will be 
clearly seen the large difference in the structure 
of varying sections of metal. 

The following figures show the difference in 
physical properties of ordinary cast iron with 
varying sections:—Three bars of 3 in., 2.2 in. 
and 1.2 in. dia. poured with the metal used for 
a large casting gave 10.18, 12.05 and 15.65 tons 
per sq. in. respectively. 

The change in the electrical properties is 
clearly shown in cast iron of varying sections 
from the same melt by the following state- 
ment :—Bars 7% in. sq. gave 94.3 microhms per 


poses, such as non-magnetic cast iron and special 
heat-resisting iron. 

In the alloy cast-irons group there are:— 
(1) Mixtures with varying steel additions, (2) 
mixtures with varying nickel additions, (3) mix- 
tures with varying nickel and chromium addi- 
tions, (4) liquid white cast iron treated with 
calcium silicide, (5) liquid white cast iron treated 
with ferro-silicon and (6) liquid white cast iron 
treated with nickel. 

In the special cast irons there are:—(1) Cast 
iron, with addition of Ni and Mn, which gives 
machinable non-magnetic cast iron; (2) specially- 
produced alloy cast irons, such as Silal and 
Nicro-Silal for heat-resisting purposes; (3) close- 
grained cast iron poured into preheated moulds 
and called Perlit. 

Fully to describe all the characteristics of 
any one of these recently-developed alloy cast 
irons would take up excessive space, but there is 
one important point which must not be over- 
looked. All these special alloy irons have their 
limitations, and with some the production of 
complicated-shaped castings must be viewed with 
caution owing to their high-contraction values 
at critical temperatures during the cooling 
down in the mould. 

Fig. 12 shows two test-blocks of Association 
goal-post shape. Around them will be seen 
castings following the same contour. This was 
an experiment to test the liability to cracking 
of different alloy cast irons and their suitability 
for complicated-shaped castings. These tests 
were carried out under similar conditions as‘ to 
dimensions and the like. The different metals 
were poured round the cast-iron shapes and 
allowed to cool in the moulds. The one on the 
left was poured from an ordinary cast iron and 
gave 11.5 tons per sq. in. tensile on a sepa- 
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alloy cast irons are now being manufactured 
which give physical properties thought unattain- 
able a few years ago. ‘Tensile tests of 18 to 
20 tons are now regularly produced, also alloy 
cast irons have been developed for special pur- 


rately cast ‘‘M”’ bar and was of the following 
composition: —G.C. 2.85, ©.C. 0.60, Si 1.75, 
Mn 0.86, S 0.08 and P 0.62 per cent. 

As will be seen, this did not exhibit any frac- 
ture. The one on the right was poured from an 
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inoculated alloy cast iron which gave 20 tons 
per sg. in. tensile on an ‘‘M”’ bar, and frac- 
tured at the corner. From this and other tests, 
it appears that the full characteristics of high- 
tensile alloy cast irons must be fully understood 
before they are used for castings of complicated 
shapes which require a ‘‘ breathing time” 


Iie. 10. 


during the cooling-down period in the mould. 
One of the claims for the majority of these 
alloy cast irons is the uniform structure through- 
out the different sections of a casting. An 
example is the uniform Brinell hardness taken 
through a section of a flanged bush casting made 
in Perlit cast iron, an iron produced by the 
control of the two elements, carbon and silicon, 
together with a correct mould temperature. 
This example is shown in Fig. 13 against the 
irregular Brinell numbers of an ordinary cast 
iron taken on a similar section of a casting. 


TAKEN AT 
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Fig. 11.—INFLUENCE OF SEcTION THICK- 
NESS ON GRAPHITIC STRUCTURE. 


Associated with the recent development of 
alloy cast iron has been the extended use of 
sodium carbonate as a de-sulphurising agent. 
This is another addition to the improvements 
made in the quality of cast iron. 


Drying, Venting and Pouring Moulds 
Among the chief points in the successful pro- 
duction of large castings ate:—(a) The mould 
and cores to be completely dry; and (b) full free- 
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dom for the gases and air to escape from the 
cores and mould. During recent years, consider- 
able improvements have been made in the 
methods for drying moulds and cores. In all 
modern foundries the temperature in the latest 
type of core stoves is equal in all parts. This is 
a great asset in drying moulds and cores. 


Mera. DistRiBUTING IN A MECHANISED Founpry. 


A recent type of mould dryer which is very 
successfully used is one which ejects hot air into 
the mould from a coke fire and can be operated 
by the compressed air from the shop mains. An 
excellent feature about this type of drying is 
the passing of hot gases through the down 
runners and ingates. This ensures that they are 
completely dry, especially if the ingates are 


TABLE VI.— 
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uumber of cores with their 
one common cinder bed. 
Instances have been found where the escape 
of the gases from smaller cores has been re- 
stricted owing to the heavier pressure exerted 
by larger cores, when all the vents are allowed 
to escape in one common outlet. Another in- 
stance of defects caused by the air being trapped 
is sometimes evident by a series of small blow- 
holes on the face of the castings along the flash 
line where draw-backs have been used. To pre- 


vents escaping into 


12..-TuHe ‘‘ Soccer ’’ Goat-Post Test To 
SHOW UP LIABILITY TO CRACK. 


vent this air, which increases in volume when 
heated, becoming trapped, channels are cut up 
the joint faces of the drawbacks, and the air is 
allowed to escape out through the top part. An 
example of this is shown in Fig. 14, which shows 
a mould partly closed with one drawback to fit 
in. Along the vertical wall can be seen the air 
channels at X, which allow full freedom for the 
escape of any air accumulated in the drawback 
joints. The calculation of the size and number 
of runners for large castings is mainly based on 


Tests Carried Out on 36-in. dia. Cupola. 


| Wagon No. 20. 


Ww agon No. 3. 


Time in blast 
Tron melted 


Iron melted per hr. 
min. 

( ‘oke used, bed . 

charges 
Ratio coke to iron, including bed 

Do. without bed 
Ratio carbon to iron without bed 
Carbon content of coke 
Without bed. 

Coke consumed per hr. 


4 hrs. 5 min. 
|f Pig 25,690 
21,521 


83.10 per cent. 


4 hrs. 40 min. 
Pig 25,3001 
Scrap 455890 Ibs. 


9,820 Ibs. 


Ibs. | 
11,530 Ibs. | 


192 164 ,, 
1.186 ,, 
6,195 ,, 5.001 .,, 
1:9.1 1:9.18 
1: 10.9 1: 10.7 


85.76 per cent. 


1,270 lbs. 


| 
| 1,070 Ibs. 


»» min. 21.16 ,, 17.85 ,, 
Assuming (1) 30, 000 cub. ft. of air per ton of iron. 
151. Ib. of carbon. 
Blast required by iron as : per No. 1 above 2,670 c - ft. of air per 1 min. 2,200 cub. ft. of air per min. 
Blast required by coke without bed... 2,659 2,313, 
Vol. of air per min. as registered by Pi tot 
tube .. 2,577.5 cub. ft. per min. 2,180 cub. ft. per min. 


Average pressure | in“ U” tube 
Temperature of iron .. vis Ad 
14 readings 
Condition of coke 
Direction of wind 
Velocity 
long and the down gates a good distance away 
from the mould. Many a casting has _ been 
scabbed on parts adjacent to the ingates, which 
has been due to incorrectly-dried runners, when 
the old method for drying moulds was used. 
Full freedom for the escape of the gases from 
the cores is best taken care of by arranging, 
wherever possible, for each core to have a 
separate vent to the outside, and not to have a 


Maximum, 1,400 deg. C. 
i 4 Minimum, 1,374 ,, 
Average, 1,384  ,, 
Fair size, good structure 


9.01 ozs. 9.776 ozs. 
Maximum, 1,320 deg. C. 
Minimum, 1,300 
Average, 1,310 _,, 

Soft and spongy. 
S.W. S.W. 


12.0 m.p.h. 


previous experience, and varies with the size and 
shape of the casting. The range will probably 
vary from 1.5 to 1.85 sq. in. of ingate per ton 
of casting. 

The amount of ingate for a casting is very 
important, as it must be sufficient to allow the 
mouid to be filled at all points and not too large 
to prevent the metal in the runner basis being 
kept up during pouring. Fig. 15 shows the 
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pouring of a 54}-ton turbine casing in a modern 
foundry. Over 70 tons of metal were poured 
from five ladles with 25, 18, 15, 10 and 8 tons 
capacity. Three supplementary runner chennels 
can be seen joining into two large basins. Here 
is the result of over 5,000 moulding hours. The 
resultant casting showed that the mould and 
cores had been fully dried, the vents and air 
channels satisfactorily cleared, and also the cal- 
culations of the ingates were correct, together 
with the temperature and condition of, the 
molten metal. 


Cupola Operation 

To produce satisfactory castings in either 
ordinary or alloy cast iron, the molten metal 
must not be produced indifferently. The most 
common form of melting cast iron in the foundry 
s by the cupola, and recent developments have 
ieen made to cupola melting by the introduction 
f the Poumay and balanced-blast cupolas. The 
design and type of a cupola are not the only 
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13.—BrineLtt Harpness Tests oN ORDINARY 
AND Cast Iron. 


considerations, as a correctly-designed cupola in- 
correctly operated will not give satisfactory re- 
sults. 

Assuming the tuyeres and tuyere area are in 
line with modern cupola practice, the condition 
of the lining is satisfactory, the brickwork and 
holes are patched up, and the tapping holes 
and bottom are correctly made; then, after the 
fire is started and well burned up, there is the 
question of the coke bed—an important factor in 
the melting of iron satisfactorily. It must be 
made and maintained at a sufficient height above 
the tuyeres to prevent the iron coming in con- 
tact with the blast. The size of the coke bed 
should not be determined by weight; the safest 
plan is to have an iron rod cut to the required 
length, then, by inserting it through the charg- 
ing door, the depth of the bed may be ascer- 
tained. The height of the bed, usually 18 to 
24 in. above the tuyeres, should not be measured 
until the bed charge is burned through 
thoroughly, and it is preferable to use large coke 
for the bed charge. 
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Coke Charges 

All materials should be preferably weighed on 
the cupola platform. The coke and iron charges 
must be kept level at all times, as the melting 
zone is limited in height, and if material reaches 
this zone, irregular, poor iron is to be expected. 
If all material is charged indifferently, in- 
different metal will result. The cupola spout 
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in a 36-in. dia. cupola under conditions similar 
to these obtainable in general practice. The 
coke from wagon No. 20 was used for the first 
day and coke from wagon No. 3 for the next 
day. The hours in blast and pounds of metal 
melted are comparable, but there is a distinct 
difference between metal melted per hr., 
11,530 Ibs. against 9,820 lbs., coke ratios are 


Fre. 14.—Arr CHANNELS SHOWN At X X FoR VENTING DRAWBACKS. 


and all ladles should be well heated before using 
—a very important factor. 

When coke and air have been fixed in calcu- 
lated proportion, the iron charges may be de- 
termined by experiment, and will be found to 
vary, according to the cupola characteristics, 
metal composition and section of castings, from 
7.5 to as much as 12.0 ratio.” Changes should 
be only gradual, and each change should be 
given several days’ trial before proceeding with 
any further alteration. In this way there is 
little danger of such experiments causing any 
serious loss of castings. 

Having decided on the coke charges and air 
supply, which is generally stated as 6-in. deep 
coke charge, and 30,000 cub. ft. of air per ton 
of iron melted for the complete combustion of 
225.5 lbs. of coke with 88 per cent. carbon con- 
tent, the only fluctuation that sound practice 
allows is in the weights of the iron charges. 


comparable 1:7.4 and 1:7.5. The carbon con- 
tent of the coke is slightly higher from wagon 
No. 3—85.76 against 83.10 per cent. It will be 
seen that the biast pressure for the second day 
is higher, but the cubic feet of air per minute 
is lower than that of the first day, the size of 
the coke on the bed charges being as near equal 
as possible. From this it appears that the soft 
spongy coke used from wagon No. 3 crushed 
under the weight of the charges, forming a mass 
of solidified material, slag and iron just above 
the tuyeres. This resistance caused an increase 
in the blast pressure and reduction in the 
volume of air supplied. The temperature con- 
dition of the metal on the second day was very 
low, an average of only 1,310 deg. C., taken 
with an optical pyrometer on the stream of 
metal leaving the spout. The same instrument 
was used for both tests as the temperature read- 
ings would be comparable. The direction and 


Fic. 15.—Castine 70 tons or Metar For A TurBINE CASING. 


The combustion factors, coke and air, should 
be left unaltered. Although this has been 
proved to be sound and is quite logical, it is 
seldom found in operation. The influences of 
the properties of coke on cupola practice shown 
in Table VI indicate that it is always necessary 
to use good-class foundry coke. It embraces a 
summary of two tests that were carried out 


velocity of the wind was taken so that all 
variable factors could be included. 


Changes in the Metal after Melting 
As long as the molten metal is in contact with 
the fuel, it is not likely that any direct control 
can be exercised with a definite analysis speci- 
(Concluded on page 110.) 
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The Costing Report 


LANCASHIRE FOUNDRYMEN’S VIEWS 


When the Report was submitted to the Lanca- 
shire Branch of the Institute of British Foundry- 
men at a meeting held in Manchester under the 
chairmanship of Mr. J. Jackson it was in 
general well received. Mr. W. A. Hodson 
(Chorley) presented the Report on behalf of 
the Sub-Committee. 


DISCUSSION 


The Cost of Costing 

The PresipENT said that from the very lucid 
way in which Mr. Hodson had presented the 
subject matter of the Report he was sure that 
the members of the Branch would now be able 
to prepare a statement of moulding costs without 
any difficulty whatever. It would merely involve 
a matter of having a few extra clerks to com- 
pile the figures. Those of them who had not a 
large number of clerks at their disposal would 
have a little extra work to do. The details of 
the system of costing certainly appeared to be 
a little complicated at first .sight, but when 
once mastered they would eliminate that element 
of guessing which had been a somewhat notice- 
able feature of foundry accountancy in the past. 


Vote of Thanks 


Mr. R. A. Mites (Manchester) proposed that 
a very hearty vote of thanks be accorded to 
Mr. Hodson for his extremely interesting ex- 
planation of moulding costs for foundries. He 
knew that there were quite a few members of 
the Branch present who had at times to go round 
the foundry and to inspect various assortments 
of patterns, and give a price en bloc. He 
agreed with Mr. Hodson, and no doubt most 
of the members present would agree with him 
also, that every job ought to stand on its own 
basis. Heavier castings should, of course, and 
generally could be, made at a lower cost than 
lighter castings. But some of the light castings 
could be made also at a lower cost than some of 
the heavy ones. ‘Therefore, it was very con- 
venient to know what each individual item cost, 
and the basis of making the calculation was easy 
when explained in the way Mr. Hodson had 
put forward the views of the Sub-Committee. 

Mr. F. Anprew (Failsworth) seconded the 
vote of thanks. He gathered from some of Mr. 
Hodson’s remarks that he did not agree with 
all the statements in the Report, and no doubt 
there would be others present in a like position. 
Each job should be costed on its merits, and 
not upon the principle which was so generally 
adopted of so much per ewt. without any regard 
to the type of article to be produced. Recently, 
he had the opportunity of accepting a job at 
a flat rate of 26s. per cwt. Some of the castings 
could have been made at 18s. per cwt., while 
some would have cost 50s. He turned the job 
down, yet other people would have been glad 
to take it. It was possible that the hypothetical 
figures which had been published in the Report 
would be somewhat misleading, and should not 
be made public. 


Hypothetical Figures 

Mr. Hopson said that the figures were only 
given for the purpose of illustration, and they 
did not appear in the altered Report. It should 
be borne in mind that the Preliminary Report 
merely dealt with moulding costs and not core- 
making and fettling. 

The vote of thanks was carried unanimously 
by acclamation. 


Mr. Hopson, in acknowledging the vote of 
thanks, said that any figures he brought to the 
notice of the members of the Branch were in- 
tended merely to be illustrative. Everybody 
knew what cut-throat competition existed in the 


foundry trade—iron, steel and non-ferrous. He 
could name a foundry which had to close down 
owing to severe competition and the serious 
cutting of prices. This foundry knew what their 
costs were and endeavoured not to quote prices 
which were unremunerative. They were con- 
stantly quoting against firms who accepted 
orders at unremunerative prices, and _ price 
cutting without a knowledge of costs will ulti- 
mately exact its reward. Many foundries had 
had to close down for the same reason. What 
use .was it for a man to work and then, at the 
end of the week, to find he had been working 
for nothing, and perhaps was even in debt? 
Yet, that was just what was happening in the 
case of many foundries to-day. What the Sub- 
Committee were trying to do was to educate 
the foundryman to know what his castings were 
costing him. It was not sufficient for him to 
wait until the end of the year until an account- 
ant drew up a trading and profit and _ loss 
account, and then see, for the first time, over 
the whole trading period, whether he had been 
making progress or whether he had been going 
backwards. The actual figures were a personal 
affair of the foundryman himself. 


How Costs Vary 

There were no two foundries having common 
costs, but they had common prices. Every one 
of them had different expenses on the floor. In 
some foundries moulders mix their own sand, 
while in other foundries there was a special 
department for the job, in which sand testing 
was carried out at a certain expense in order 
to ensure the sand being uniform. Expenses 
of management would vary as well as the ex- 
penses of office administration. Another con- 
sideration was whether the foundry was part 
of an engineering establishment or whether it 
was a unit of its own, and whether it only 
made castings and nothing else. Some foundries 
made castings and machined them and _ fitted 
them. Whatever the type of foundry, the 
management would be well advised to give care- 
ful consideration to the methods of costing 
recommended by the Institute’s Sub-Committee. 
If one member of the Institute was quoting 
against another member, both using the same 
system, he would know that if he found he had 
quoted shillings per ewt. less or more than his 
competitor it was necessary to make some 
inquiry into the matter. The suggestions made 
in the Preliminary Report had been put for- 
ward entirely in the spirit of helpfulness. 
Criticism was invited, because the Sub-Com- 
mittee could not pretend to think of everything. 
Every foundry had its own difficulties. 


Back Scrap 

Mr. J. Lowe (Accrington) observed that men- 
tion had been made of home scrap, by dividing 
the different classes of pig-iron and scrap that 
went into the cupola. By making such a divi- 
sion, the cost of the home scrap would appear to 
be much too low. It cost a considerable amount 
of money to make it into home scrap in the first 
place. There was the melting cost and the 5 per 
cent. loss. The cost of the metal at the spout, 
in his own particular foundry, on some jobs left 
20 per cent. of scrap, and on others over 50 per 
cent. What would that come to in the course of 
a year if it was reckoned as scrap in the fur- 
nace? It would show a considerable loss in the 
foundry, and would be a very important item. 

Mr. Hopson did not think so. The question of 
the value of home scrap had been discussed from 
Glasgow to London. Widely divergent views were 
expressed with regard to the value of home scrap. 
Foundrymen, he thought, were apt to be some- 
what confused with regard to the difference be- 
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tween the value and the cost. It was not the 
value that they were concerned with, but the cost 
of production. 


A Detailed Example 

As an example, a ton of metal required was, 
say, 10 ewts. of purchased pig at £4, 5 ewts. of 
purchased scrap at 50s., and 5 ewts. from stock, 
which had been pig, in the form of heads, risers 
and scrap castings. It was originally suggested 
that an inventory should be kept of the different 
classes of scrap, but it was found that such an 
inventory would involve a_ disproportionate 
amount of clerical work, so that the idea was 
abandoned. Then an alternative suggestion was 
made, that the cost of the scrap should be the 
cost of the metal going into it which was the 
new pig and the bought scrap in the example, 
10 ewts. of pig and 5 ewts. of bought scrap. The 
cost of this 15 ewts. would be £2 12s. 6d., equal 
to £3 10s. per ton. The Sub-Committee recom- 
mended that the scrap from stock, otherwise 
home scrap should be priced at this price of 
£3 10s., which in their opinion was the cost 
value of the scrap. Suppose that 6 cwts. of this 
scrap was added to put 21 ewts. in the cfpola 
to give 20 ewts. in the ladle, and the meeting 
cost of metal in the ladle or at the spout, 12s. 6d. 
per ton. The finished casting weighed, say, 
15 ewts., thus leaving 5 ewts. of scrap which 
would be valued at the cost of £3 10s. per ton. 
The cost of the metal in finished casting would 
then be £2 12s. 6d. + £1 1s. = £3 13s. 64d., 
less 5 ewts. at £3 10s. = 17s. 6d. = £2 16s. + 
12s. 6d. for meeting cost = £3 8s. 6d., equal to 
£4 11s. 4d. per ton of finished casting. If a con- 
trary opinion to this suggestion was expressed by 
the members of the Branch he would be very 
happy to make a note of it and communicate 
with the Sub-Committee for their consideration. 


Cost and Value 

Mr. R. A. Jones (Manchester) thought that 
the cost of home scrap ought to be put down as 
what it would realise on a sale. It would not 
matter what was put into a casting if a com- 
pany had to be wound up. It would sell for the 
ordinary price of scrap. 

Mr. Hopson wished to repeat what he had 
said previously—that foundrymen should really 
be concerned with the cost of the scrap and 
not the value. 

Mr. R. A. Jones still thought that all the 
scrap in the yard should be priced at market 
value only. 

Mr. J. Bayne (Prescot) asked whether such 
scrap was not of better value than scrap bought 
in the market, because it would suit a particular 
purpose. It was nearer the value of pig-iron 
than foreign scrap. 


Value of Back Scrap 

Mr. Hopson replied that it was the attitude 
of the Sub-Committee that home scrap was cer- 
tainly of more value than bought scrap. Apart 
from that consideration, however, it had cer- 
tainly cost something to produce it, and that 
was what the foundrymen should be concerned 
with. 

A member asked whether Mr. Hodson would 
put it at £1 per ton more? 

Mr. Hopson replied that he would not. He 
had given an illustration showing how the cost 
of 1 ton of metal at the spout or in the ladle 
could be ascertained, and could not depart from 
the principle outlined. 

Mr. R. A. Mites said that if the 10 cwts. 
of purchased scrap was stated, the remainder 
could be returned as shop scrap. The foundry- 
man would then ascertain the value of the home 
serap. 

Mr. Hopson replied that that was so. It was, 
of course, the value of the metal in the ladle, 
exclusive of the melting cost. 


Providing for Different Grades 
Mr. A. L. Key (Stockport) did not wish to 
be at all critical because he thoroughly appre- 
ciated the value of the Preliminary Report. Yet 
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there were certain small points which were not 
covered and which naturally took place in the 
ordinary routine of foundry business. For 
instance, take the method of basing the cost 
of scrap. What would Mr. Hodson suggest when 
a foundry was running three grades of metal 
a day? The whole of the shop scrap would be 
absorbed in one grade of metal, the other two 
grades having no shop scrap in at all. Take 
them as Nos. 1, 2, and 3. No. 1 and No. 2 
were purchased scrap with 30 per cent. return, 
and there would be also 30 per cent. return 
from No. 3. How would it be possible to obtain 
. figure comparable with that suggested by Mr. 
Hodson? His own method was to take a cost 
f the material into the ladle, or, in other words, 
ost of metal at the spout. That was the value 
on the floor and was charged at that cost 
when remelted. 

With regard to the charging cost of materials, 
‘here was a proportion of the amount melted 
which actually produced castings. That pro- 
portion was charged plus the amount produced. 
He thought the simpler way was to charge the 
home scrap on its actual cost. If one charged 
his home scrap up at the market value of bought 
crap he would be at a great loss. It had 
actually cost him the value of the metal, plus 
the cost of the melting, with accumulated costs 
mn top. It was really surprising how the cost 
of the metal increased. That was assuming one 
grade of metal going through. In his opinion, 
it was definitely the correct course to pursue; 
to charge the price at the spout as the cost of 
the material going back again for the next 
charge. 

There was one point with regard to the Report 
which was unique. What a splendid piece of 
work it would be, and what valuable time would 
be saved, if it was suitably reprinted and sent 
out as propaganda to professional buyers. It 
would do more service to the foundry industry 
than anything else of which he could think, 
heecause some professional buyers certainly did 
require some enlightenment with regard to 
foundry conditions. 


Scrap Replacing Pig-Iron 

Mr. J. ANDREW mentioned that he had a case 
in mind where a foundry had to start with pig- 
iron, the original mixture of which was 100 per 
cent. The scrap was equal in value to the pig, 
in the sense that it replaced pig-iron in sub- 
sequent charges. By talking about the melting 
cost, and taking the cost of the metal at the 
spout, it seemed to him that it was a case of 
doing things twice over. The metal cost was 
to be based on the percentage of good castings 
got out of it. So much was spent on pig-iron, 
scrap, etc. The total melting cost was acer- 
tained and there was a division by the number 
of tons of good castings. By doing this the 
foundryman was covering the melting cost for 
the scrap, and if he was selling that scrap 
again as scrap in a particular form of pig-iron, 
it would have cost so much to produce it. Hf 
it was poured out into castings instead of scrap, 
it would be castings, and the foundryman would 
be quite justified in giving it a value equal to 
that including melting costs at the spout. To 
take it on the market value of scrap would be 
hopelessly wrong for foundry purposes. It 
would be satisfactory for stock-taking. 

A Member said that the remarks of Mr. 
Andrew had put him upon a new line of thought 
with regard to the firm using 100 per cent. pig- 
iron. He was taking the whole cost at spout. 
They were going to re-charge their home scrap 
at more than pig-iron cost. The actual first 
melting was charged for in allowing only 15 ewts. 
of finished casting at the price of a ton of melted 
metal. 


Scrap and the Buyer 
Mr. J. Masters, (Shrewsbury) inquired 
whether all this charge of the scrap was not 


wrong altogether. If it took 20 tons of metal 
to cast a job of 17 tons, then there would be 
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3 tons of metal which, if the foundry closed, 
was useless. It would have to be sold as scrap. 
Why not charge the ccst of that 20 tons of 
metal, and all that was involved in its produc- 
tion, to the firm which received the casting? 
Foundrymen sold castings, and the scrap was 
only of value as scrap. The whole cost of it 
should be borne by the actual casting by which 
it was produced, namely, the casting delivered 
to the customer. 

Mr. Hopson asked if it was suggested that 
when the casting was on the dispatch floor, it 
would have to be accompanied by 5 ewts. of 
scrap which would belong to the customer 
because he had been charged for it. If so, he 
would say it was not a practicable proposition. 

Mr. J. Masters remarked that if it cost £60 
to melt £20 worth of metal the customer ought 
to bear the expense of that £60. It was through 
not realising this that half the foundries to-day 
were in difficulties, because they did not get 
out their costs properly. If the foundryman 
was going to give a customer a casting which 
cost £60 to melt the metal and produce it, and 
he was going to knock off £10, there was no 
sense in it and it was a bad commercial pro- 
position. 


Costing and Quoting 


Mr. J. Hoee (Burnley) said that the thought 
which had been running through his mind was 
that the method described in the Preliminary 
Report was a very old way of costing. He 
remembered, some thirty years ago, a costing 
system being carried out fairly successfully; the 
moulders and core makers wages carried 120 
per cent. plus the cost of the metal at the 
furnace spout. It was nevertheless a great ad- 
vance upon the two or three other methods he 
had seen, where a buyer went to a foundry, 
and showed them a miscellaneous collection of 
patterns, saying, ‘‘ How much a ewt. will you 
make this for?’’? The reply would be: ‘‘ How 
much has so-and-so offered to make them for? ”’ 
“15s. 6d.’ “ Well, T’ll make them for 15s.’’ 

A great deal had been said concerning bought 
scrap and home scrap. He, the speaker, had 
thought about another kind of scrap. He had 
got out costs even to the working of the motor. 
A director one day remarked: ‘‘ These costs of 
yours seem to be ,pretty accurate.” He was 
not well versed in the foundry technique, but 
he was well versed in regard to finance. He 
said: ‘‘I cannot understand it. Suppose you 
make a pump body that is a good one, and it 
is worth £16. If vou make a bad one it is 
only worth £3. Where are you going to get 
the £13 from? ”’ 

Some people declared they had hardly any 
scrap, while others only had 1 per cent. or 24 
per cent scrap. Personally, he had seen a good 
deal more, and some provision ought to be made 
with regard to it. There was insurance for 


.motor cars, and such like things; why not have 


insurance against bad castings? 

Mr. Hopson, replying to Mr. Hogg, said the 
question of scrap castings would come under the 
heading of selling costs and estimating. In 
preparing a quotation the fact that there may 
be defective castings must not be overlooked, 
and in the estimate, due allowance should be 
made for the anticipated defective castings. 


Melting Losses 


Mr. E. Lonepen (Manchester) referring to 
defective castings, said that he was not aware 
of any business in which defective work did not 
occur. With regard to the cost of the home 
scrap, stated in the Report, allowance was not 
made for loss in melting; which would bring the 
cost of the metal up to something like £3 12s. 6d. 
rather than £3 8s. 6d. At the same time it was 
included in another schedule, but the loss should 
he taken into consideration in the first caleula- 
tion. It was a dearer metal. 

Mr. Hopson said it had been taken into con- 
sideration. He allowed 10, 5, and 6 ewts., 
namely, 21 cwts., for 20 cwts. Mr. Longden 
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agreed that this was done on the blackboard 
but not on the printed Report. Continuing he 
remarked that after all there would have to be 
a start. 

Assuming that there was no home scrap, pig- 
iron and scrap must be purchased. Therefore, 
the home scrap was certainly equal in value to 
that of the purchased materials. 

Mr. Hopson—or the committee dealing with 
standardising methods of costing—stated that 
moulding boxes made for a specific job should 
be charged to the particular job. With this he 
was in agreement providing that the overhead 
costs which carried charges for moulding boxes 
generally were reduced by the amount charged 
tor moulding boxes in the on-costs. 

With regard to special alloy scraps, he dis- 
agreed with the Sub-Committee in respect to their 
recommendations. The Sub-Committee did go 
halfway with him by suggesting that if special 
home scrap was usable again for similar castings 
it should be priced accordingly. Special alloy 
scrap had a market value, and only very rarely 
would it be impossible to sell it at less than 
ordinary scrap value. He was firmly of opinion 
that special alloy scrap should be priced in the 
same way as ordinary home scrap, since a special 
scrap of known analysis will always command a 
special price. 

However, it will very rarely occur that a 
foundry will not be able to consume its own 
foundry scrap of any quality. 


The Case of the Small Foundry 


Mr. A. L. Key asked if the Sub-Committee 
considered that the scheme outlined was prac- 
ticable for adoption by the whole range of 
foundries. It could be quite appreciated that 
in the case of a foundry with a large turnover 


special provisions could be made, which would | 


cost money, to calculate costs and check them. 
In the case of a large concern it might work 
out at 0.1ld. per ewt. on the output. In the 
case of a small foundry extra assistance wouid 
probably be required at a cost of something like 
£150 to £200 per annum, which would be a con- 
siderable item of expenditure when the output 
was small. Was it possible for the Sub-Com- 
mittee to bring forward another system which 
would be applicable to very small foundries? 
it was practically impossible to allocate sec- 
tional costs to each casting in a small foundry. 
He had 3,600 patterns in the foundry with which 
he was connected, all belonging to one customer. 
This customer was supplied, on an average, with 
anything up to 3,500 castings per month, ranging 
from ounces in weight to 2 ewts. The majority 
of them were below 1 ewt., but they could only 
be taken in grades. It seemed to him that it 
was necessary to evolve a system by means of 
which the foundryman in charge of a small 
establishment could regulate his output in 
grades. It would not be very difficult to do 
this by taking castings of, say, 7 to 14 Ibs. 
weight of a miscellaneous range, and where a 
moulder had castings weighing 4 ozs. and 13 lbs. 
in the same box it would be difficult for each 
casting to be costed separately. Neither the 
foreman nor the office staff had the necessary 
time in which to do it without extra assistance. 


Costing—An Essential 


Mr. Hopson observed that the scheme which 
was being put forward was a recommendation 
to foundries in general; it was not possible to 
deal with them in particular. Nevertheless, he 
did not think there would be much difficulty in 
a small foundry following out the principles 
which had been laid down, even where the pro- 
prietor was also the foreman and clerk himself. 
It was merely a matter of the collection, in a 
systematic way, of the charges which were in- 
curred, first by an arrangement of the wages- 
hook and the job-cards, which would enable a 
correct account to be kept of the work done by 
each man during the course of the day; 
secondly by a suitable arrangement of expense 
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records, as suggested in the Report. Person- 
ally, he regarded a foundry, or any other busi- 
ness concern, much in the same way that he 
would regard, say, a grocer’s shop. A _ grocer 
could not have customers coming into his shop 
for butter, tea, and so forth, and charge them 
any price that occurred to him at the moment. 
He would be steering for a financial disaster. 
The old idea of ‘‘ What you lose on the swings 
you gain on the roundabouts ’’ was not practic- 
able. Every job should be made at a profit. 
It was not good enough for a foundryman to 
say his average cost of production during the 
past three or six months was 10s. or 12s. per 
ewt., and he had sold at 12s. or 15s. per ewt. 
Probably his profit would have been greater if 
he had known the cost of the individual or types 
of castings he made and charged accordingly. 
He might be nearly giving some. Certain engi- 
neering firms insisted on buying castings on a 
schedule of prices. The system of selling cast- 
ings on a sliding schedule of weights is unsound 
in theory. It is a costly practice and one that 
foundrymen generally ought to abolish. He 
could not raise any objection to selling on a 
basis of weights provided the scale was divided 
into ‘core,’ ‘‘ non-core’? and ‘‘ machine- 
moulded ”’ castings or types, as the case may be. 
Even though a foundryman might be without 
a clerical staff, there was no reason why he 
should sell his products at a loss. 

He was afraid he could not agree with Mr. 
Longden who suggested that all alloy iron should 
be returned at nominal scrap value. A foundry- 
man might be called upon to make a special 
alloy iron and be left with 5 ewts. of that alloy 
on his hands. It would certainly be no use 
to him unless he could get another order of a 
similar specification at a later date. Should 
future work be doubtful, then he would be per- 
fectly justified in allowing only ordinary scrap 
price for it, but if he was regularly making 
castings of that alloy he ought to take into 
account the full scrap value of the alloy. 


Allocation of Overheads 

Mr. F. AnprEw inquired whether it would not 
simplify matters if the work was spread out 
into sections in the foundry. Mr. Key had 
mentioned castings weighing from ounces up- 
wards to cwts. Would it not be better to take 
the whole of the pig-iron, coke, moulding sand, 
blacking, etc., making sure that they were all 
charged for, and keep each section by itself, 
charging for them by dividing by the weight 
of good castings obtained in the year? A special 
method could be evolved for very light castings. 
The sand and blackening requirements would not 
vary very much from one casting to another. 

Overheads might be reclaimed on a rate per 
hour, as advocated by Mr. Hodson, or on direct 
labour costs, or on the weight of the output. 
Any of these factors might be taken as a basis, 
provided the basis remained standard. There 
was, however, he thought, an even better way, 
namely, the space-time method. He understood 
that this method had been considered too com- 
plicated, and that was why it had not been advo- 
cated. 

Apprentice labour had also a definite effect 
upon casting problems, because there were a 
great many things boys could make in a foundry. 
He did not think it would be possible to arrive 
at uniform costs until uniform overheads were 


established. 


Spare Time and Factor Method 

A member asked what was the definition of 
a floor basis? 

Mr. Hopson replied generally by an illustra- 
tion on the beard, showing how a scale plan 
of the foundry site should be marked off with 
the areas of different sections or departments of 
the foundry. Having ascertained the total fixed 
charges, such as rent, rates, taxes, depreciation 
of buildings, ete., the cost per square yard of 
area was then determined, and the various de- 
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partments would be charged according to the 
area of the department. 

Replying to Mr. ANpREw on the question of 
allocation of overheads, he wished to express his 
appreciation of the help that, he, Mr. Andrew 
had rendered to the Sub-Committee by the sub- 
mission of his space, time and factor method. 
Unfortunately the method whilst it undoubtedly 
was suitable for certain foundries, was not suit- 
able for every foundry, and could not be recom- 
mended for general use by the Sub-Committee. 
As had been stated in the Report, various 
methods of allocation on the basis of direct 
wages, time, space and tonnage were considered 
and compared at length, and it had been found 
that the simplest and soundest method apply- 
ing to the average size foundry was that based 
on direct labour. This method it was admitted 
is open to criticism in certain cases, but so are 
all other methods. In the issue of THE Founpry 
TRADE JOURNAL in which the Report appeared 
there was a leading article in which the method 
was criticised, but the Sub-Committee still felt 
that they had to find a better method than the 
one they recommend. 


Some Points in the Modern Prodution 
of Castings 


(Concluded from page 107.) 


fication in view. However, some control can be 
obtained in the melting of cast iron if the 
changes taking place during melting are clearly 
understood, and steps taken to obtain definite 
melting conditions. The greatest difficulty in 
melting iron in the cupola is the carbon con- 
trol, and in a large percentage of special work 
the quantity and condition of the carbon is the 
deciding factor between a good and bad cast- 
ing. To explain this the cupola can be usefully 
divided up into three zones :— 

Zone 1,—Extending from the charging door 
sill down to the beginning of the melting zone. 
For practical purposes, cast iron and steel mix- 


TaBLE VII.—Steel Charges Melted in a 36-in. dia. Cupola. 


| Volume 


Time. a Pressure. 
of air. 
Cub. ft. | In. H,O. 
» 4 
.25 2,700 17 
2.61 TC. 
11.50 2.700 16.8 0.120 Si 
11.55 | 2,600 16.2 Tapped a oe 
1.58 Mn. 
12.00 2,550 17.0 0.1318 
12.5 | 2,600 16.8 0.115 P 
12.10 | 2,600 17.4 Tapped a 
12.15 | 2,300 13.8 Analysis “ D.” 
12.20 2,300 13.6 2.94 T.C. 
12.25 2,300 13.4 0.13 Si. 
12.30 2,250 14.0 Tapped 1.61 Mn. 
12.35 2,200 13.8 0.1288. 
12.40 2,200 15.6 Tapped 0.125 P. 


tures in this zone absorb very little extra carbon 
until actual melting begins, although steel does 
carburise a little. 

Zone 2, or the Actual Melting Zone.—Cast 
iron and steel melt just above the hottest zone 
at their respective melting temperatures, and 
fall through the hottest zone in small drops. 
This hottest zone has a temperature of at least 
1,650 deg. C. These drops absorb carbon rapidly, 
due to their high temperature and being in in- 
timate contact with incandescent coke, more 
carbon is absorbed in this zone than in any other 
part of the furnace. 

Zone 3.—This extends from the melting zone 
to the well. The molten metal lying in the well 
gradually falls in temperature; sulphur is 
absorbed in this zone and in the second zone. 
From these points one can draw conclusions that 
for high total-carbon irons, melt hot, but slowly, 
and for low total-carbon metal, melt hot and 
rapidly. Cast iron, including material with a 
range of total carbon from 2.8 to 3.5 per cent. 
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when melted in the cupola, will tend to absorb 
the maximum amount of carbon that can go 
into solution, at the temperature attained in 
the melting zone. At any rate, if the maximum 
amount of carbon is not absorbed in the melt- 
ing zone, it is very probable that sufficient is 
absorbed to preclude any further addition by 
the bed coke. 

The three main points for carbon absorption 
in cupola operations are temperatures in the 
melting zone, time in the melting zone, and the 
initial analysis of the material melted. This is 
borne out by slow-melted hot iron, as it is much 
higher in carbon than quick-melted hot iron. 

Table VII shows an all-steel mixture melted 
in a cupola with varying blast and volume of 
air supplied. For the metals C and D, 1,000-Ib. 
charges of steel, plus 25 lbs. of FeMn (80 per 
cent.) were used, and melted under conditions 
similar to those obtained in general practice 
for the coke charges, etc. It will be seen, when 
the high volume of air and high blast pressure 
is noted, that in metal C a total carbon con- 
tent of 2.61 per cent. was obtained, but in metal 
D, with a lower volume of air and lower blast 
pressure, 2.94 per cent. total carbon content 
results. 

The author wishes to thank Mr. Jolley, 
foundry and patternshop superintendent, for 
his advice in preparing the Paper; and Messrs. 
Metropolitan-Vickers Electrical Company, 
Limited, for permission to present this Paper. 


Chemical Engineering Congress 


The Chemical Engineering Congress of the 
World Power Conference is to be held at the 
Central Hall, Westminster, from June 22 to 27. 
The Papers comprising Section A, all of which 
will deal with ferrous metals in chemical-plant 
construction, will be of particular interest to 
foundrymen. They are as follow :—(1) ‘‘ Metals 
for Treatment of Fluids at High Temperatures 
and Pressures,’ by W. H. Hatfield, H. H. 
Burton and T. M. Service, on behalf of the 
Alloy Steel Research Committee, Iron and Steel 
Industrial Research Council; (2) ‘‘ Heat-, Rust- 
and Acid-Resisting Steels,’ by W. H. Hatfield, 
on behalf of the Alloy Steel Research Committee, 
Iron and Steel Industrial Research Council; (3) 
“Steels for Autoclaves,’’ by R..J. Sarjant and 
T. H. Middleham, on behalf of the Alloy Steel 
Research Committee, Iron and Steel Industrial 
Research Council; (4) ‘Steel Forgings in 
Chemical Engineering Plant Construction,’ by 
W. H. Hatfield, on behalf of the Alloy Steel 
Research Committee, Iron and Steel Industrial 
Research Council; (5) ‘‘ Cast Iron in Chemical- 
Plant Construction,’’ by J..G. Pearce, on behalf 
of the British Cast Iron Research Association ; 
(6) ‘‘ Some Aspects of the behaviour of Carbon 
and Molybdenum Steels at High Temperatures,”’ 
by H. J. Tapsell, A. E. Johnson, C. H. M. 
Jenkins and G. A. Mellor, on behalf of the 
British Electrical and Allied Industries Research 
Association; (7) ‘‘ Corrosion of Pipe Lines,’’ by 
J. Ph. Pfeiffer and C. A. H. v. Wolzogen Kiihr, 
on behalf of Vereeniging voor Congressen op 
Electrotechnisch en Aanverwant Gebied; (8) 
‘‘ Use of Cast Iron in the Chemical Industry,”’ 
by H. L. Maxwell, on behalf of the American 
Institute of Chemical Engineers. Section B con- 
tains-a Paper on ‘‘ Softening, Expansion and 
Shrinkage Tests as well as Spalling Test by 
Reduction Gas of Chamotte Brick for Blast Fur- 
naces,’’ by Yoshiaki Tadokoro, given on behalf of 
the Japanese National Committee, World Power 
Conference. 


Mr. Hersert N. Grestey, chief mechanical en- 
gineer of the London & North Eastern Railway 
Company, is to be elected President of the Insti- 
tute of Mechanical Engineers at the annual meeting 
on February 21. 
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This Week’s 
Trade Talk 


W. Warp, Lrirep, Sheffield, 


THos. 


MEssrs. 
have purchased, for breaking up, the Bibby liner 


‘* Gloucestershire,” of 8,129 tons, for £16,500. 

Messrs. Heap, WricHTson & Company, 
Thornaby-on-Tees, have received an order for a 
swing bridge for the Junagad State Railway, India. 

AT THE ANNUAL CONFERENCE to be held in Glas- 
gow in the coming year, the Institute of British 
Foundrymen will be given a civic reception on the 
evening of June 9, when 350 or more delegates will 
be the guests of the Town Council. 

Messrs. T. & J. BrockLesaNk, Limirep, Liver- 

pool, have placed an order with Messrs. Lithgows, 
Limited, Port Glasgow, for the construction of a 
steamer of 8,000 tons. The propelling machinery, 
consisting of steam turbines, will be constructed by 
Messrs. David Rowan & Company, Limited, Glas- 
‘Ow. 
THe soLe BrRitTIsH RIGHTS of the ‘‘ Shorter- 
Double-Duro ”’ process, which is known on the Con- 
tinent as the Doppel-Duro process, have been 
acquired by the Shorter Process Company, Limited, 
of Celtic Works, Savile Street East, Sheffield, 4. 
The process ensures the full physical properties of 
the core being maintained during and after the 
hardening of the wearing surfaces of the pins and 
journals. 

DuriInG THE past few months the American 
Foundry Equipment Company, 555, Byrkit Street, 
Mishawaka, Indiana, have expanded their plant 
facilities and services for their customers. ‘This 
has been brought about by the vast increase in busi- 
ness caused by the demand in the U.S.A. for the 
Wheelabrator,”’ the airless abrasive cleaning 
equipment, as well as for the other products of the 
company. 

THE FIRST CAST was made at the Penistone Works 
of Messrs. David Brown & Sons (Huddersfield), 
Limited, on Friday, January 24. After a com- 
memorative plate had been made, the remainder of 
the metal was put into moulds for gear wheel 
centres. Mr. E. Herrod, foundry manager, and 
Mr. F. W. Rowe, the chief metallurgist, made the 
cast. The furnace was tapped by Mr. W. Harrop, 
foundry foreman. The chairman and members of 
the management were present to see the first 
castings run off from the large cupolas. 

IN COMPLIANCE with Stock Exchange regulations, 
particulars have been published this week of Messrs. 
F. H. Lloyd & Company, Limited, James Bridge 
Steelworks, Wednesbury. Application is being made 
for permission to deal in 40,000 5 per cent. cumu- 
lative preference shares and 200,000 ordinary shares. 
The company has a share capital of £250,000 in 
50,000 5 per cent. cumulative preference shares of 
£1 each and 200,000 ordinary shares of £1. Loan 
capital of £10,000 in 6 per cent. unsecured notes 
(called for redemption on July 8, 1936), is authorised 
and outstanding. The directors are Mr. F. J. 
Hemming (chairman and managing director), Mrs. 
A. H. Lloyd, Mr. F. N. Lloyd, Mr. V. W. Bone, 
and Mr. H. L. Turner. 

NICKEL PRODUCTION in Canada last year is estimated 
by the Dominion Bureau of Statistics at Ottawa to 
have totalled 139.194,348 lbs., an increase of 8 per 
cent. on the 1935 total of 128,687,340 lbs., whilst 
the value is estimated to have increased from 
$32,139,425 to $35,450.000. This output consists of 
electrolytic nickel, nickel in nickel oxide produced 
and nickel in copper-nickel matte exported. Exports 
of nickel during the month of November by the 
International Nickel Company of Canada, Limited, 
were valued at $3,832,900, as compared with 
$3,526,824 in October and $3,882,448 in August. 
Shipments during the month were the second highest 
in the company’s history. During the eleven months 
ended November the total shipments made were 
$31,919,788, as against $25,431,996 during the corre- 
sponding period of 1934, whilst four years ago the 
total for the period was only $5,810,706. 


B.1.F. Banquet Cancelled 

The Department of Overseas Trade announce the 
cancellation, out of respect for the memory of His 
late Majesty King George V, of the banquet which, 
by the courtesy of the Lord Mayor, was to have 
been given by His Majesty’s Government at the 
Mansion House on February 17 to mark the opening 
of the British Industries Fair of 1936. 
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News in Brief 


Personal 


Mr. ARCHIBALD AITKEN, of Burton Iron Foundry, 
Burton-on-Trent, has removed to Blackness House, 
West Lothian. 

Mr. Horace ANDREW Hotmes has been elected 
to a seat on the board of the Crittall Manufactur- 
ing Company, Limited. 

Mr. Ratrpxw P. Smirx has just. concluded a tour of 
Germany, Austria and Czecho-Slovakia on behalf 
of the United Steel Companies, Limited. Mr. 
Smith is manager of the Templeborough Works, 
Sheffield. 

Mr. Dan Mackay, who has retired from the ser- 
vice of the North British Aluminium Company, 
Fort William, under the age limit, has been pre- 
sented with a gold dress watch by his fellow- 
employees. Mr. Mackay served the company both 
at Foyers and Kinlochleven and later at Lochaber. 

Mr. James Gow, of the despatch department of 
Messrs. Jones & Campbell, Limited, Torwood 
Foundry, Larbert, has been presented by the em- 
ployees and staff with a chiming clock on the occa- 
sion of his marriage. Mr. Mills, who presided at 
the function, conveyed the good wishes of the staff 
to Mr. Gow for his future happiness. 

Sm Wiii1am H. Brace has been awarded the 
Faraday Medal by the Council of the Institution 
of Electrical Engineers. The Faraday Medal is 
awarded not more frequently than once a year, 
either for notable scientific or industrial achievement 
in electrical engineering or for conspicuous service 
rendered to the advancement of electrical science, 
irrespective of nationality. 

AFTER A PERIOD OF 11 years’ service in the London 
office of Colvilles, Limited, during the greater part 
of which he was manager, Mr. Hugh Craig has 
resigned to take up an appointment with the’ British 
[ron and Steel Federation. Mr. Gavin Cowper has 
been transferred from the head office to assume the 
position vacated by Mr. Craig. Mr. Malcolm Sin- 
clair has left the company’s services to join the 
staff of Messrs. Hortin & Forrester, representatives 
for Colvilles, Limited, in Liverpool. 


Obituary 


Mr. Witt1Am Haywoop, who died recently at the 
age of 74, had worked for the Staveley Company 
for 55 years. 

Mr. R. P. Forster, a director of the Durham 
County Foundry Company, Limited, and Messrs. 
M. Coulson & Company, Limited, engineers, died 
recently, aged 63. 

Mr. FREDERICK JoHN TatBot, of Ranmoor Park, 
Sheffield, chairman and head of Messrs. Ibbotson 
Bros. & Company, Limited, Globe Steel Works, 
Sheffield, died on January 23. 

Mr. James Paton, who has died at the age of 75, 
started work at an early age in the foundry of the 
Falkirk Iron Company, and served there for 61 
years, retiring in November, 1934. 

Mr. James McQvuapr, a 70-year-old moulder, 
collapsed on the roadway and died as he was enter- 
ing the works of Messrs. Smith & Wellstood, 
Limited, Bonnybridge, last week. 

THE DEATH OCCURRED in a Glasgow nursing home 
of Mr. Joseph Jefferson, late manager of Messrs. 
Stewarts and Lloyds’ Sun Foundry, Coatbridge. 
Mr. Jefferson retired a short time ago from the 
foundry managership, which he had held for many 
years, on account of ill-health. 

Mr. Avucustus Wuite died on Tuesday, January 
21, aged 53. Mr. While was a director of Messrs. 
David Caird, Limited, Furness Foundry and Engin- 
eering Works, Barrow-in-Furness, and of the Char- 
coal Tron Company, Limited. Backbarrow, Lancs, 
which business he conducted in association with his 
brother. 

CoLtoneL JAMES RAWDOoN STANSFELD, has died at 
his home in London, at the age of 69. He was a 
director of Messrs. Baldwins, Limited, representing 
the income debenture stockholders. Colonel Stans- 
feld was in turn instructor, professor and chief 
instructor at the Ordnance College between 1901 
and 1905, Inspector of Steel from 1908 to 1912, 
Chief Inspector at Woolwich from 1913 to 1916, 
and Deputy-Director-General of Inspection at the 
Ministry of Munitions from 1916 to 1919. 
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Contracts Open 


Belfast, February 5.—Iron; iron castings; springs, 
steel and files, for the Belfast and County Down 
Railway Company. Mr. H. E. Mellor, secretary, 

Spalding, February 19.—70,000- g-p-h. pumping set, 
for the Urban District Council. The water engineer, 
Mr. J. Demain, Waterworks Offices, Albion Street. 
Spalding. 

Warrington.—3,000 lin. yds. of 3-in. dia. spun 
or vertically cast-iron pipes, for the Water Com- 
mittee. Mr. Gray, waterworks engineer, Town 
Hall, Warrington. 

Chippenham, February 14.—Two sets of pumping 
plant, each capable of delivering 25,000 galls. of 
water per hr., for the Town Council. Mr. A. E. 
Adams, borough engineer, 5, High Street, 
Chippenham. (Fee £1 1s., returnable. ) 

Camerton, February 14.—Electrically-driven (or 
alternatively oil-engine-driven) pumping plant, con- 
sisting of two electric motors and switchgear, or two 
oil engines, and horizontal-spindle centrifugal pumps 
for pumping water, for the Bathavon Rural District 
Council. Messrs. Wilcox, Raikes & Marshall, 33, 
Great Charles Street, Birmingham. (Fee £2 2s., 
returnable. ) 


Company Report 


J. & E. Hall, Limited.—Dividend of 6 per cent. on 
the ordinary shares for the year to September 30 
last. 


Forthcoming Events 


Institute of British Foundrymen 


FEBRUARY 1. 


East Midlands Branch:—‘‘A Preliminary Report on 
Moulding Costs by the Costing Sub-Committee of the 
Technical Committee,” presented by a member of the 
fo -Committee at the Technical College, Derby, at 


FEBRUARY 5. 
London Branch :—‘‘ How to Reduce Core-making Costs,” 
aper by N. P. Newman at the Charing Cross Hotel, 
Charing Cross, London, W.C.2, at 8 p.m. 


FEBRUARY 7. 

Birmingham, Coventry and West Midlands + a 
““Modern Core-Shop Production,” Paper by W. 
Smith at the James Watt Memorial Institute, York 
House, Great Charles Street, Birmingham, at 7.30 


FEBRUARY 8. 


Lincolnshire Section :—‘‘ Soundness and Fluidity in Cast 
Iron,” Paper by H. Bunting = the Technical College, 
Monks Road, Lincoln, at 7 p 

Scottish Branch :— A Plea for el Moulding,”’ Paper by 
R. Liddle at the eo Technical College, George 
Street, Glasgow, at 4 p 

West Riding of Branch :—‘ A_ Preliminary 
Report on Moulding Costs by the Costing Sub-Com- 
mittee of the Technical Committee.” To be presented 
by a member of the Sub-Committee at the Technical 
College, Bradford, at 6.30 p.m. 


FEBRUARY 11. 
Burnley Section :—‘‘ Patternmaking: The Craftsman and 
his Craft,” Paper by . Stead at the Municipal 
College, Ormerod Road, Burnley, at 7.15 p.m. 


FEBRUARY 12. 

Preston Section :—‘‘ Materials and Processes used in the 
Production of Internal-Combustion Engine Castings,” 
Paper by A. L. Key at the Technical College, Cor- 
poration Street, Preston, at 7.30 p.m. 


FEBRUARY 14. 
Wales and Monmouth Branch :—‘ The Heat-Treatment of 
Steel Castings,’’ Paper by Prof. W. R. D. Jones, D.Sc., 
at the Y.M.C.A., Llanelly, at 6.30 p.m. 


FEBRUARY 15. 

Lancashire Branch :—‘ Alloy Cast Irons,” Paper by P. A. 
Russell at the Engineers’ Club, Albert Tecare, Man- 
chester, at 4 p.m. 

Wales and Monmouth Branch :—Short Paper Competition 
at the University College, Newport Road, Cardiff, at 
6.30 p.m. 


The Institute of Vitreous Enameliers 


FEBRUARY 6. 
Manchester :—“ Refractories for Enamelling Muffle Fur- 
naces,” Paper by John Walker, A.R.S.M., B.Sc., at the 
Y.M.C.A., Peter Street, Manchester, at 7.30 p.m. 


FEBRUARY 13. 
London :—‘ Town’s Gas for Vitreous Enamelling,” Pa 
by W. Dieterichs at British Industries House, Mar ve 
“London, W.1. 


FEBRUARY 20. 
Birmingham :—“ Heat-Resisting Steels and my 4 Appli- 
cation to Pettits and Pettit Design,” Paper b 
Holmes and A. Linley at the Chamber of Commerce, 
New Street, Birmingham, at 7.30 p.m. 
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A.D. 1936 


May we be favoured with your 
enquiries during the year? 


— We Specialise in — | 


SAND HANDLING and CLEANING PLANTS, 

CONTINUOUS CASTING SYSTEMS, 

CORE and MOULD DRYING SYSTEMS, 
PORTABLE MOULD DRYERS, 

CORE MAKING MACHINES, 


SAND DRYERS, | 
HEAT TREATMENT, ANNEALING and 
RE-HEATING FURNACES, ete. 


FOUNDRY ENGINEERS LIMITED, 
HALIFAX, YORKS. 


Telephone: Halifax 61459. Telegrams: “ FEL,” Halifax. 
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Business in the iron and steel markets has been 
quiet during the past week; the demand is there, 
but producers are reluctant to enter into new con- 
tracts while the prices of raw materials are still 
so unstable. Works are already contracted to 
ensure full-time employment for several months 
ahead, and at the present time the output going 
into consumption is on a large scale. Most con- 
sumers of pig-iron are well covered for supplies, but 
there is very little free iron for sale. 


Pig-lron 


MIDDLESBROUGH.—Local steelmakers’ require- 
ments continue to keep blast-furnacemen working at 
full pressure, and as a result only two stacks are 
now engaged on the production of ordinary foundry 
iron. Stocks are decreasing rapidly, and two more 
blast furnaces are to be put into operation next 
month. Prices have not been revised, but the ris- 
ing costs of production are expected to cause higher 
quotations in the near future. Values are largely 
nominal, No. 3 Cleveland G.M.B. being quoted at 
70s. per ton delivered Middlesbrough or Falkirk, 
72s. on the North-East Coast, and 73s. on Clyde- 
side, with No. 1 foundry quality at a premium of 
2s. 6d. per ton and No. 4 foundry or forge at a 
discount of ls. per ton. 

Owing to the recent contraction in the production 
of East Coast hematite, there is not much iron 
left for export orders. Local consumers and users 
in the Midlands and Sheffield have sufficient needs 
to account for all the output. At the present time 
it is difficult to increase the production owing to 
the scarcity of supplies of coke. The official mini- 
mum prices are unchanged, No. 1 grade being 71s. 
per ton delivered to consumers in the Middlesbrough 
zone, 73s. 6d. on the North-East Coast, 74s. in 
Scotland, 78s. 6d. in Sheffield, and 84s. 6d. in Bir- 
mingham. 

LANCASHIRE.—Prices of pig-iron in this dis- 
trict remain very firm. New business has been on 
a small scale recently, and will probably continue 
to be so over the next few weeks. Deliveries are 
heavy. Textile machinists remain poor consumers, 
but the requirements of the light-castings manufac- 
turers are satisfactory, as also is the case with the 
machine-tool makers and the heavy electrical engi- 
neers. Staffordshire, Derbyshire and Lancashire 
brands of No. 3 foundry iron, equal to Derbyshire, 
are all on offer for delivery to consumers in the 
Lancashire price zone on the basis of 78s. per ton, 
with Northamptonshire at 76s. 6d. and Scottish 
No. 3 at from 83s. to 83s. 6d. Quotations for 
hematite are still very firm, but remain unaltered ; 
East Coast qualities range from 80s. 6d. to 8ls. 
per ton, with West Coast iron quoted at 81s. 64d., 
both delivered equal to Manchester. 

MIDLANDS.—The light foundries and the engi- 
neering concerns are taking heavy deliveries from 
the furnaces. Ironfounders are well employed, and 
have excellent prospects. New business is scarce. 
Prices are unchanged, the controlled values for 
common foundry iron delivered Birmingham and 
Black Country stations being 72s. 6d. for Northants 
No. 3, and 75s. for Derbyshire, Lincolnshire and 
North Staffordshire No. 3, which figures are sub- 
ject to a_small sliding-scale rebate to large con- 
sumers. Prices of special irons are very firm, but 
unchanged and uncontrolled. | Medium-phosphorus 
is on offer from 77s. 6d. to 87s. 6d., low-phosphorus 
from 89s. to 95s., and special refined pig-iron from 
£6 to £7 15s., according to quality, delivered South 
Staffordshire area. For most long-period contracts 
for hematite pig-iron, makers are insisting on a 
premium being paid, but, as yet, quotations are 
unchanged and nominal. For delivery to Birming- 
ham and Black Country stations, West Coast mixed 
numbers are £4 4s. 6d., East Coast No. 3 £4 3s. 6d.. 
and Welsh mixed numbers £4 3s., with 1s. 6d. per 
ton extra for delivery into works. 

_ SCOTLAND.—The general tone of the market 
in this area remains strong, with excellent pros- 
pects. The amount of new business is limited owing 
to most users being well covered for supplies. 
Prices are unchanged, the official minimum for 
No. 3 foundry being 74s. f.o.t. furnaces, with 2s. 6d. 
per ton extra for No. 1. The _light-castings 
founders continue to be well employed. No. 3 
Cleveland is still quoted at 70s. f.o.t. Falkirk and 
73s. f.o.t. Glasgow, with other English foundry 
irons quoted at 1s. 3d. per ton below the fore- 
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Raw Material Markets 


going figures. Steelworks continue to report satis- 
factory conditions. Prices are :—Mixed numbers 
Scottish hematite, 73s. 6d.; mixed numbers East 
Coast hematite, 74s.; mixed numbers West Coast 
hematite, 74s.; basic, British and Indian, 70s. (less 
ds. rebate), all delivered f.o.t. steelworks here. 


Coke 

The price of coke remains without further in- 
crease. Several collieries are only willing to sell 
small quantities. The pressure for deliveries con- 
tinues unabated. For delivery in Birmingham and 
district best Durham coke is quoted from 41s. 6d. 
to 43s., and Welsh from 37s. to 48s. per ton. 


Steel 


Activity in the steel market remains on a heavy 
scale, and steelworks are being pressed for de- 
liveries, which are, in some cases, behind schedule. 
Rolling mills are working full time in their efforts 
to comply with their commitments. Shipbuilding 
orders have caused increased activity at the plate 
mills, and they are ensured a long period of con- 
tinuous employment. Very satisfactory conditions 
also prevail in the semi-finished section of the trade, 
and works are well employed. 


Scrap 


Supplies of heavy melting steel in the Cleveland 
area continue to be inadequate to meet the heavy 
demands of the steelmakers. It is reported that 
one local works have made heavy purchases of scrap 
from the United States, but no price has been 
announced; 57s. 6d. to 60s. per ton remains the 
local value of ‘steel scrap. Machinery metal is at 
65s., while foundry metal at 60s. is still in demand. 
Little change has occurred in the Midland market 
during the past week. Heavy machinery in handy 
sizes is at 60s. to 62s. 6d., while short heavy steel 
scrap, as used in the foundries, is at 60s. per ton, 
delivered works. Prices on the Scottish market are 
firm and supplies remain scarce. Heavy mild-steel 
melting scrap, in furnace sizes, is firm at 52s. 6d. 
and heavy iron and steel scrap mixed, or heavy 
basic, 47s. 6d. Heavy machinery cast-iron scrap is 
quoted higher at 65s. to 66s. 6d. per ton, delivered 
f.o.t. consumers’ works. 


Metals 


Copper.-_An improved demand has been notice- 
able in this market during the past week. Business 
in the United States is on a good scale, and a 
firmer undertone prevails. The German production 
of copper during the past year increased by approxi- 
mately 10 per cent. 

Daily market prices :— 

Cash.—Thursday, £35 1s. 3d. to £35 3s. 9d.; 
Friday, £34 17s. 6d. to £35; Monday, £34 18s. 9d. 
to £35; Wednesday, £34 17s. 6d. to £34 18s. 9d. 

Three Months. — Thursday, £35 10s. to 
£35 lls. 3d.; Friday, £35 6s. 3d. to £35 8s. 9d.; 
Monday, £35 6s. 3d. to £35 8s. 9d.; Wednesday, 
£35 6s. 3d. to £35 7s. 6d. 


Tin.—Industrial demand is subdued, both in this 
country and in the United States. The American 
tinplate mills are operating at only 55 per cent. of 
capacity. At the present moment the future of the 
tin market is very obscure. In this country con- 
sumers have maintained their demand, but the 
political situation on the Continent and in the 
United States has been the cause of quiet condi- 
tions. It seems likely that the position of tin will 
continue to fluctuate for some considerable period. 

Metal Exchange quotations were as follow :— 

Cash.—Thursday, £203 to £203 5s.; Friday, 
£202 10s. to £203 10s.; Monday, £201 5s. to 
£201 10s.; Wednesday, £207 10s. to £208. 

Three Months.—Thursday, £196 10s. to £196 15s. ; 
Friday, £196 10s. to £196 15s.; Monday, £194 15s. 
to £195; Wednesday, £198 15s. to £199. 


Spelter.—Firmer conditions have existed in this 
market during the past week. Consumers have not 
been in the market for very substantial supplies, 
but the price has improved. Conditions on the 
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Continent are quiet and unsettled. An unchanged 
market is reported from the United States. 

Official quotations were as follow :— 

Ordinary.—Thursday, £14 8s. 9d.; Friday, 
£14 15s.; Monday, £15 Is. $3d.; Wednesday, 
£15 3s. 9d. 

Lead.—Higher prices have ruled in this market 
recently. Consumers have entered the market for 
substantial supplies. Reassuring news has _ been 
given concerning the continuance of activity in the 
building industry, which is, of course, of vital 
importance to the lead market. 

Day-to-day quotations :— 

Soft Foreign (Prompt).—Thursday, £16 1s. 3d.; 
Friday, £15 16s. 3d.; Monday, £16 2s. 6d.; Wed- 
nesday, £16 2s. 6d. 


Patent Specifications Accepted 


The following list of Patent Specifications 
accepted has been taken from the ‘‘ Official 
Journal (Patents).’’ Printed copies of the full 
Specifications are obtainable from the Patent Office, 
25, Southampton Buildings, London, W.C.2, price 
ls. each. The numbers given are those under 
which the Specifications will be printed and 
abridged, and all subsequent proceedings will be 
taken. 


437,101. Krupp GrusonweRK  Akrt.-GEs., F. 
Winding devices for strip-like rolled material. 

437,186. Trices, W. W. (Alloy Research Corpora- 
tion). Manufacture of rustless or stainless iron. 

437,206. Everett, S. J. Processes for reducing 
metal rods, wires, strips, and the like, by draw- 
ing, rolling and analogous operations. 

437,227. Scnuttz, gun., J. A., and Zapr, J. A. 
Machine for casting metals. 

437,363. Ley’s MALLEABLE CASTINGS COMPANY, 
Liuitep, Evans, W. T., and Peace, A. E. 
Heat-treated cast iron. 

437,426. Lucas, E. E. Ovens and furnaces for 
heat-treating metals and other articles. 

437,494. Perry, A. L. H., and CHEMICAL 
Inpustries, Limitep. Carburisation of iron 
and steel articles in fused salt baths. 

437,806. Witp, A. H. (Rustless Iron Corporation 
of America). Production of steel and iron 
alloys. 

437,994. FRavENKNECHT, H. Carburisation of pig- 
iron. 

438,023. Witp, A. H. (Rustless Iron Corporation 
of America). Processes for the manufacture of 
low-carbon alloy steels and irons. 


Charitable Contributions 


The following Scottish firms have made annual 
contributions to infirmaries and other charitable 
institutions :—Glenfield & Kennedy, Limited, Kil- 
marnock, £549; James McDougall, Bonnybridge, 
£128 18s. 9d.; Jones & Campbell, Limited, Tor- 
wood Foundry, Larbert, £338 18s. 8d.; Albion 
Motors, Limited, Glasgow, £750; North British 
Locomotive Company, Limited, £809 19s.; Babcock 
& Wilcox, Limited, Dumbarton Works, £242 14s.: 
Springfield Steel Company, Limited, Glasgow. 
£79 10s.; Argus Foundry, Limited, Thornliebank, 
£56 14s.; Walter Macfarlane & Company, 
Saracen Foundry, Glasgow, £412; Glasgow Iron & 
Steel Company, Limited, £473 10s. 7d.; Steven & 
Struthers, Glasgow, £61; John M. Henderson & 
Company, Limited, Aberdeen, £105; D. & J. Tullis, 
Limited, Clydebank, £248 14s.; David Rowan & 
Company, Limited, Glasgow, £390; Smith & 
McLean, Limited, Glasgow, £676 18s.; Blair’s, 
Limited, Govan, Glasgow, £187 17s. 3d.; Greenock 
Dockyard Company, Limited, £315 16s.; George 
MacLellan & Company, Limited, Glasgow, £100; 
Shaw Glasgow, Limited, Maryhill Iron Works, 
Glasgow, £254 0s. 9d.; Colvilles, Limited, Mother- 
well, £5,343; Coltness Iron Company, Limited, 
£4,437 3s. 2d.; G. & J. Weir, Limited, Cathcart, 
Glasgow, £906; Alex. Stephen & Sons,* Limited, 
Linthouse, Glasgow, £873 13s.; Archibald Baird & 
Son, Limited, Hamilton, £112; William Martin, 
Sons & Company, Coatbridge, £95; Etna Iron & 
Steel Company, Limited, Motherwell, £78 10s. 
Mirrlees Watson Company, Limited (engineering 
and foundry departments), £482 3s. 5d.; The Rivet 
Bolt & Nut Company, Limited, Glasgow, £468; 
Drysdale & Company, Limited, Yoker, £288; 
Cruikshank & Company, Limited, Denny, 
£155 17s. 5d.; Lobnitz & Company, Limited, Ren- 
frew, £143; Blantyre Engineering Company, 
Limited, Blantyre, £62; and the Dennystown Forge 
Company, £49. 
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CUMMING’S BLACKINGS 
ARE 


THE BEST 


Extract from daily report by one of our travellers :— 


January 9th, 1936. 
Mer. C....... said, | 
“| shall send on to you every time. Since we 
adopted your Blacking the skin of our castings has 
improved by 100 per cent. Our customers were the 
first to notice it.” 


NEED WE SAY MORE 


All our productions are carefully graded, tested and 
manufactured. 


WM. CUMMING & CO., LTD. 


KELVINVALE MILLS, Maryhill, Glasgow, N.W. 
SUNNYSIDE BLACKING MILLS, Falkirk. | 
WHITTINGTON MILLS, Chesterfield. 
DEEPFIELDS MILLS, Bilston. 
STATION CHAMBERS, Middlesbrough. 
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COPPER 
£s. d, 
Standard cash 6645 
Three months 3 
Electrolytic i 
Best selected. 38 5 0 
Sheets 5 66 0 0 
India 49 0 0 
Wire bars 39 10 O 
Ingot bars .. 
H.C. wire rods... 
Off. av. cash, Dec. 35 2 8§ 
Do., 3 mths., Dec 35 11 14 
Do., Sttlmnt., Dec. 35 2 9 
Do., Electro, Dec. 39 11 3 
Do., B.S., Dec. .. 38 15 10 
Do., wire bars, Dec. .. 3916 3 
Solid drawn tubes 
Wire 
BRASS 
Solid drawn tubes 93d. 
Brazed tubes “a 11}d. 
Rods, extd. or rlld. 5d. 
Sheets to 10 w.g. .. 
Yellow metal rods 
Do, 4 x 4 Squares cx .. 53d. 
Do. 4 x 3 Sheets ae .. 53d. 
TIN 
Standard cash S07 10 0 
Three months .. 198 15 0 
English .. 207 15 0 
Bars.. 208 15 0 
Straits es 209 0 0 
Australian .. 207 10 0 
Eastern 208 5 0 
Banca an 208 10 0 
Off. av. cash, Dec. .. 220 5 63 
Do.,; 3 mths., Dec. 2a 
Do., Sttlmt., Dec. .. 2200 3 9 
SPELTER 
Ordinary 15 3 9 
Remelted 1315 0 
Hard 12 10 0 
Electro 99.9 17 5 O 
English 16 2 6 
India 13 15 0 
Zinc dust 19 10 0 
Zinc ashes .. @ 
Off. aver., Dec. .. & 
Aver. spot, Dec. .. 
LEAD 
Soft foreign ppt. .. 
Empire (nom.) .. 6 
English... .. 18 00 
Off. average, Dec. -- 1616 3 
Average spot, Dec. -- 1616 Of 
ALUMINIUM 
ang £100 to £105 
1/3 to 1/4 Ib. 


and foil 
ZINC SHEETS, &c. 


1/2 to 1/4 Ib. 


Zinc sheets, English 
Do., V.M. ex-whse. 24 5 0 
Rods 27 12 6 
ANTIMONY 
Engiish 72 0 0to 73 0 0 
Crude, c.i.f.. 30 10 0 
QUICKSILVER 
Quicksilver 12 7 6t0 12 16 3 


FERRO-ALLOYS AND 
STEEL-MAKING METALS 


Ferro-silicon— 


45/50% 12 15 0 

75% 1717 6 
Ferro-vanadium— 

35/50% .. 12/8 lb. Va. 


FOUNDRY TRADE JOURNAL 


RAW MATERIALS—PRICE LIST 
(Wednesday, January 29, 1936) 


Ferro- -moly bdenum— 


70/75% carbon-free 4/6 lb. Mo. 
Ferro- titanium— 

23/25% carbon-free 9d. lb. 
Ferro-phosphorus, 20/25% .. £18 0 0 

to £20 0 0 

Ferro-tungsten— 

80/85% 3/- 1b. 
Tungsten metal powder— 

98 /99% 3/3 lb 
Ferro-chrome— 

8/10% car. 
Ferro-chrome— 

Max. 2% car. 8810 

Max. 0.70% car. .. 

70% carbon-free . 94d. Ib. 
Nickel—99.5/100% .. £200 to £205 
“ F ” nickel shot £184 0 0 
Ferro-cobalt, 98/99% 5/6 lb 


Metallic chromium— 
96/98%, 2/5 lb. 
Ferro-manganese (net)— 
76/80% loose £10 15 
76/80% packed £11 15 
76/80% export (nom.) 
Metallic manganese— 
94/96% carbon-free 1/3 Ib. 
Per ton unless otherwise stated. 


Otoll 5 0 
Otol2 5 0 
£9 15 0 


HIGH-SPEED TOOL STEEL 


Finished bars, 14% tungsten 2s. Od. 
Finished bars, 18% tungsten 2s. 9d. 
Per lb. net, d/d buyers’ works. 

Extras— 
Rounds and squares, 3 in. 


and over ‘ 4d. lb. 
Rounds and squares, under 

4 in. to } in. 3d. Ib. 
Do., under } in. to # in... Ib. 
Flats, in. x }in. to under 

3d. Ib. 
Do., under $in. Jin... 1/—Ib. 
Bevels of approved sizes 

and sections 6d. lb. 


Bars cut to length, 10% extra. 


SCRAP 
Heavy steel 3 5 Oto3 7 6 
Mixed iron and 
steel 3 0 Oto3 2 6 
Heavy castiron 217 6to3 0 0 
Good machinery 3 2 6to3 5 0 
Cleveland— 
Heavy steel 217 6to3 0 0 
Steel turnings 20 Oto2 2 6 
Cast-iron borings .. 
Heavy castiron .. » 8 0 0 
Heavy machinery .. 3.5 0 
Midlands— 
Light cast-iron 
scrap es 220 
Heavy wrought 
iron 3 5 0to3 10 0 
Steel turnings 2 0 Oto2 2 6 
Scotland— 
Heavy steel 
Ordinary cast iron ‘217 6to3 0 0 
Cast-iron borings 117 6to2 0 0 
Wrot-iron piling 3 7 6t93 8 6 
Heavy machinery 3 5 Oto3 6 6 
London—Merchants’ buying prices, 
delivered y ard, 
Copper (clean) . 2810 0 
Brass 
Lead (less usual draft 1410 0O 
Tea lead .- 1010 0 
Zine 810 0 
New aluminium cuttings. . 74 0 0 
Hollow pewter... 
Shaped black pewter 


PIG-IRON 
N.E. Coast (d/d Tees-side area)— 
Foundry No. 1 72/6 
Ne.3.. 70/- 
at Falkirk 70/- 
at Glasgow 73/- 
” No. 4 69 /- 
Forge No. 4 69/- 
Hematite No.1 .. 71/- 
Hematite M/Nos. .. 70/6 
N.W. Coast— 
Hem. M/Nos. d/d Glas. 74/- 
» Gjd Birm .. 84/6 
Malleable iron d/d Birm: | 115/- 
Midlands (d/d Birmingham dist.)— 
Staffs No. 4 forge .. 71/- 
» No. 3 fdry 75/- 
Northants forge 68/6 
” fdry. No. 3 72/6 
fdry. No. 1 75/6 
Derby shire forge .. 71/- 
9 fdry. No. 3 75/- 
fdry. No. 1 78/- 
Scotland— 
Foundry, No. 1, f.o.t. 76/6 
és No. 3, f.o.t. 74/- 
Hem. M/Nos. d/d . 73/6 
Sheffield (d/d district)— 
Derby forge 68/6 
»  fdry. No. 3 72/6 
Lines forge se 68/6 
fdry. No.3 .. 72/6 
W.C. hematite 86/- 
Lancashire (d/d eq. Man.)— 
Derby fdry. No. 3 78/- 
Staffs fdry. No.3 .. 78/- 
Northants fdry. No. 3 76/6 
Cleveland fdry. No. 3 78 /- 


Dalzell, No. 3 (special) 102/6 to 105/- 


Glengarnock, No. 3 83 /- 

Clyde, No. 3 83 /- 
Monkland, No. 3 83 /- 
Summerlee, No. 3 83 /- 
Eglinton, No.3... 83/- 
Gartsherrie, No. 3 83 /- 
Shotts, No. 3 83/- 


FINISHED IRON AND STEEL 


Usual district deliveries for iron ; delivered 
consumer's station for steel. 
Tron— Sad 
Bars (cr.) .. 912 6to9 15 0 
Nut and bolt iron 717 6to8 7 6 


Hoops -10 10 0 and up. 
Marked bars (Staffs) fot. 12 0 0 
Gas strip 10 10 0 and up. 


Bolts and nuts, in. x 4in. 
15 5 0O and up. 


Steel— 

Plates, ship, etc. 815 Oto817 6 
Boiler plts. 9 5 Oto9 7 6 
Angles 
Tees 
Joists 815 0 
Rounds and squares, 3 in. 

to 54in. .. 
Rounds under 3 in. to vi in. 

(Untested) 812 0 
Flats—8 in. wide and over 8 12 6 
,, under 8in. and over5in. 817 6 
Rails, heavy 8 5 Oto 810 0 
Fishplates .. 12 5 Oto12 10 O 
Hoops (Staffs) 
Black sheets, 24g. (4-t. lots) 1110 0 
Galv. cor.shts. ( , ) 1310 0 
Galv. flatshts. ( , ) 14 0 0 

0 


Galv. fencing wire, 8g. plain 15 10 
Billets, soft. . -- 510 O and up. 
Billets, hard 617 6to7 2 6 
Sheet bars .. 510 0t0o5 15 0 
Tin bars... 510 0t05 15 0 
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PHOSPHOR BRONZE 


Per lb. basis 
Strip .. 104d. 
Sheet to 10 w 114d. 
Wire .. 123d. 
Rods .. 114d, 
Tubes .. 14d, 


Delivery 3 cwt. free. 
10% phos. cop. £30 above B.S. 
15% phos. cop. £35 above B.S. 
Phosphor tin (5%) £30 above 
price of English ingots. 
C. & Son, Limtrep. 


NICKEL SILVER, &c. 


Per lb. 
Ingots for raising 7d. to 1/1 
Rolled— 
To 9 in. wide L/l tol/7 


1/1} to 1/7} 
.. 1/1} to 1/74 
1/2 to 1/8 


To 12 in. wide 
To 15 in. wide 
To 18 in. wide : 
To 21 in. wide . 1/24 to 1/84 
To 25 in. wide 1/3 to 1/9 
Ingots for spoons and forks 7d. to 1 /34 
Ingots rolled to spoon size 10d. to 1/64 
Wire round— 
to 10g. es 1/43 to 1/114 
with extras according to gauge. 
Special 5ths quality turning rods in 
straight lengths, 1/3} upwards. 


AMERICAN IRON AND STEEL 
At Pittsburgh unless otherwise stated. 


Barbed wire, galv. ee 
Tinplates, 100-lb. box .. 


COKE (at ovens) 


Dols. 
No. 2 foundry, Phila, 21.31 
No. 2 foundry, Valley . 19.50 
No. 2 foundry, Birm. 15.50 
Basic, Valley .. 19.00 
Malleable, Valley 19.50 
Grey forge, Valley 19.00 
Ferro-mang. 80%, seaboard 75.00 
O.-h. rails, h’y, at mill 36.37} 
Billets .. 29.00 
Sheet bars 30.00 
Wire rods 40.00 

Cents, 
Tron bars, Chicago 1.80 
Steel bars 1.85 
Tank plates 1.80 
Beams, etc. 1.80 
Skelp, grooved steel 1.80 
Steel hoops 2.10 
Sheets, black, No. 24 2.40 
Sheets, galv., No. 24 3.10 
Wire nails si 2.40 
Plain wire 2.30 

2. 
5. 


R 


Welsh foundry .. 25/- to 30/- 
» furnace 19/- to 21/- 
Durham foundry 21/6 
ra furnace 19/6 
Scotland, foundry 30/- 
furnace 25/- to 26/- 


TINPLATES 
f.o.b. Bristol Channel ports. 


I.C. eokes 20x14 per box 18/9 to 19/- 
28 x 20 37/6 to 38/- 

20x 10 27/- to 28/- 

18}x14_,, 19/- 
C.W. 20 x 14 - 16/6 
28x20, 34/- 

20x10 23/3 

18gx14,, 16/3 


SWEDISH CHARCOAL IRON & STEEL 


Pig-iron - £6 0 Oto £7 0 0 
Bars-hammered, 

basis £16 0 0 to £1610 0 
Bars and nail- 

rods, rolled, 

basis £15 15 0 to £16 0 0 
Blooms -- £10 0 Oto £12 0 0 
Keg steel .. £30 0 0 to £31 0 0 
Faggot steel £18 0 0 to £23 0 0 
Bars and rods 

dead soft, st’] £10 0 to £12 0 0 


All per English ton, * b. Gothenburg. 
[Subject to an exchange basis of 
Kr. 18.16 to £1.] 
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15/- 


change 


23 7 6 No change 


Lead (English) 


0 inc. 
0 dec. 


d 


18 0 ine. 


17 15 


18 ine. 
18 0 0 No 


£ « 
22 15 


2 TE 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, £.6.2. 


Zine Sheets (English) 


waooococco 


SPECIALS, &e. 


- ~ 


—_— 


ZETLAND ROAD, 
MIDDLESBROUGH. 


- 


a 


Spelter (Electro, 99.9 per cent.) 


ote 


CKS COMPANY, 


HEMATITE, BASIC, 


NON-FERROUS METALS 
COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. 


WILLIAM JACKS COMPANY 


» HOPE ST., GLASGOW, C.2. 


2 


13, RUMFORD STREET, LIVERPOOL. 


207 10 0O inc 
Tin (English ingots) 


POSS OSS SOS 


CLARENCE CHAMBERS, 39, CORPORATION STREET, BIRMINGHAM. 


grades FOUNDRY, 


SSA 


1/3 


AVERAGE MONTHLY PRICES OF DERBYSHIRE NO. 3 FOUNDRY AT MANCHESTER 


5/- 
change 
5/- 


WILLIAM 


CENTRAL CHAMBER 


93 


39 0 O dec. 


TRANS 


0 ine. 
0 No 


d. 


1 3 ine. 


3417 6 dec. 
«. 

5 

5 


34 18 9 ine. 


DAILY FLUCTUATIONS 
£ 
35 


Standard Copper (cash) 
8. d. 
34.17 6 dec 
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ow 


aA 
Standard Tin (cash) Spelter (ordinary) 
Jan. 23 .. 203 0 Odec. 80/- Jan. 23 .. 14 8 9 ine. 3/9 Jan. 23 ., 2/6 
Jan = » 2 .. 20210 ,, 10/- BES 6/3 » 2 .. 0 5/- 
3/ » 27 ..201 50, 25/- BE 6/3 » 37 .. 37 7/6 
Ad. E 
id. Jan. 23 .. Jan. 23 [203 0 Odec. 90/- Jan. 23... 1611 3 ine. 2/6 Jan. 23 ., ; 
4d. » 24 » 24 203 0 0 No change CWE, 6/3 » .. 
id. ” 28 ” 28 ” 28 end ” 28 
» 29 207 15 ine. 5/- » 29 .. inc. 2/6 os 
9 7 O ine. 125/ 9 17 5 ine /6 9 
Year Jan. | Feb. | Mareh | pril May | June | July | Aug. | Sept. | Oct. | Nov. | Dec, Pa 4 ; - , 
| | a. | | | | 
0 
6 
1901 ee 0 
1902s, 9 
6 =: 
1905 ee oe 6 
1906. 6 
1908 ee ee 6 
0 
64 1918S, 
1} 
| 
1 
1920 
1022s 
1924 ee ee 
! 1926 | 
1 
* No prices available during strike period. 
| 
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Notice 


Small Advertisements in this section of tle 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitals 
counting two, average 6 words per line. 
Minimum charge for one insertion 3/- 

(A remittance should accompany instrictions.) 


SITUATIONS VACANT AND WANTED 


FPOUNDRY Manager requires position. 

Twenty years’ experience in general high- 
class engineering castings. Good control of 
men.—Box 554, Offices of THe Founpry TRADE 
JournnaL, 49, Wellington Street, Strand, 
London, W.C.2. 


@ TEELFOUNDRY Foreman seeks progressive 

position. 37 years’ practical experience in 
modern foundry methods; light and medium 
castings.—Box 560, Offices otf THe Founpry 
TraveE JournaL, 49, Wellington Street, Strand, 
London, W.C.2. 


SSISTANT wanted for small non-ferrous 
foundry; young man with metallurgical 
and practical experience with alloys preferred, 
especially aluminium alloys and repetition work. 
State experience and salary expected. Excep- 
tional opportunity for energetic young man.— 
Box 564, Offices of THe Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


NLERK for Works Director wanted. Must 

’ be good shorthand-typist, competent to 
collate information from foremen and follow up 
for works conferences ; knowledge of light cast- 
ings, porcelain enamelling, assembling, also 
pattern and tool-making desirable. Excellent 
opening and permanency. Write in confidence, 
stating age, commencing salary expected, details 
of experience and whether in employment, in 
first instance to Box 562, Offices of THe 
Founpry Trape JournaL, 49, Wellington 
Street, Strand, London, W.C.2. 


OREMAN.—Wanted a thoroughly practical 
man to take charge of a small Foundry 
with 17 hands, making high-grade machine 
castings. Hand moulding only; must be used 
to cored work and complicated castings. State 
wages required and copies of references.— 
WituiaM Dove & Sons, Lrp., Piccadilly, York. 
EMPLOYMENT REGISTER. 
Conducted by the Institute of British Foundry- 
men by courtesy of the proprietors of THE 
Founpry TRADE JOURNAL. 


Correspondence should be addressed to the 
General Secretary, Institute of British Foundry- 
men, St John Street Chambers, Deansgate, 
Manchester, from whom full particulars can be 
obtained of this service. 

Any employer wishing to communicate with a 
candidate should write to the General Secretary, 
quoting identification number. 


OREMAN Brassmoulder requires position. 

Wide experience general and repetition, 
including machine moulding and aluminium 
practice. (272) 


FROUNDRY Foreman requires position with 

progressive firm. Varied experience, 
including several years as foreman with manu- 
facturers’ woodworking machinery and similar 
plant. (278) 


AGENCIES 


Malleable Ironfounders (Black-heart). 
Gentleman open to represent good firm for 
heavier type of castings, suitable for shipyards, 
general engineers, ‘mills, etc. All Scotland or 
part. Well known and good connection. Full 
particulars.—Box 558, Offices of THe FounpRy 
TRADE JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


GENERAL AGENCY FOR ENGLAND 


reputable Firm maintaining best 
personal relations with Steel 
Works wanted by German manu- 
facturer for the Sole Sale of High 
class 
SPECIAL PRODUCTS FOR STEEL WORKS 


—Box 566, Offices of THe Founpry TRapDE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MACHINERY 


NEW Dwarf Cupola, to melt 10 to 15 cwts. 
per hr. New Worm-geared Ladles, 5 tons, 
25 cwts., 15 cwts. and 10 cwts. capacity. 
Ungeared Ladles, 15 cwts. and 10 cwts. 
capacity. Improved Cupola Spark Arresters.— 
T. Davies & Son, West Gorton, Manchester. 


Tilghman Sandblast Barrel Plants; barrel 
sizes—60 in. x 40 in.; 36 in. x 20 in.; 20 in. x 
30 in. 

Tilghman Sandblast Cabinet Plants; 4 ft. 6 in. 
and 3 ft. 6 in. square (one for high pressure 
za lbs. per sq. in.); also small Cabinet 30 in. 
dia. 

All complete with Air Compressors, etc. 

Pneulec Royer Sand Thrower, size No..1. 

Six Osborne Pneumatic Jolt Press Moulding 
Machines, size 75J. 

Three Mumford Yoke Headpress Pneumatic 
Moulding Machines. 

Two Herbert Whizzer Sand Disintegrators. 

Two Brealey Type ditto. , 

Heavy Double-ended Grinding Machines by 
Rowlands, Luke & Spencer, etc. 

Hand Moulding Machines by Adaptable 
Darling & Sellars, Pridmore, Samuelson, etc. 

500 Electric Motors, Dynamos, Rotary Con- 
verters, etc. 


S.C. BILSBY, a.M.1.¢.£., A.M.LE.E. 


CROSSWELLS ROAD (Adjoining Railway 
Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


THO® W. WARD LTD. 


Pridmore’’ Pnen. Rollover MOULDING 
MACHINE; type EV"; two air cyls., 104” 
dia. x 12” stroke; take boxes 3’ 6” x 2’. 

Inclinable Rumbling BARREL (Canning) ; 
22” dia. barrel x 18” deep; 50 r.p.m.; 12” dia. 
F. & L. pulleys x 3”. 

Babcock W.T. BOILER of 4,356 sq. ft. heat- 
ing surface; 150 lbs. w.p. 

Write for ‘‘ Albion"’ Catalogue. 
‘Grams : ‘‘ Forward.’’ “Phone : 23001 (10 lines). 
ALBION WORKS, SHEFFIELI. 


MACHINERY—Con tinued 


OR SALE, Jackman No. 4 Cupola; rated 

capacity 6/7 tons; good condition; £75.— 

Apply E. H1inp, Imperial Works, 
South Bank/Tees. 


WO Whiting Cupolas, lined, 30 in. dia. 

Melting capacity 3 to 4 tons per hr.— 
Box 536, Offices of Tue Founpry TrapE 
JOURNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


FOR SALE AT LOW PRICES TO AVOID 
REMOVAL. 
ILGHMAN Sand-blast Room Plant, com- 
plete with sand-blast apparatus, Sturte- 

vant exhaust fan, air trunking, and dust- 
collecting box. Size of room 18 ft. by 8 ft. by 
8 ft. 

Tilghman ditto, but with room 12 ft. by 
12 ft. by 8 ft. high. 

Air Compressors could be supplied to each. 

At present lying at works Wolverhampton. 

Sclerascope for hardness-testing of metals. 


S.C. BILSBY, A.M.1.C.E., A.M.LE.E., 
CROSSWELLS ROAD (Adjoining Railway 


Crossing), LANGLEY, Nr. Birmingham. 
‘Phone: Broadwell 1359. 


OR SALE.—Three “ Ajax”’ No. 9 Turn- 
over Moulding Machines and one “‘ Ajax ”” 
Stripping-Plate Moulding Machine with 
vibrator, complete with all accessories. Can be 
seen under working conditions. Price £50 each. 
—Tuomas’ Broapsent & Sons, Limirep, 
Huddersfield. 


FOR SALE ALL IN GOOD CONDITION. 

WO No. 1 and two No. 2 Britannia Jar- 

Ram Machines; jarring capacity 10 cwts. 

at 80 lbs. pressure ; pattern » Ben 8 in. and 15 in. 

respectively. The No. 2 machines are fitted 
with hand turnover appliance. 

One Coventry No. 1 Jar-Ram Turnover 
Machine ; ball-bearing trolley ; oil-operated pat- 
tern draw; table 34 in. by 28} in.; 26 in. day- 
light between table and trolley when turned 
over.—Box 538, Offices of Toe Founpry TRADE 
JouRNAL, 49, Wellington Street, Strand, 
London, W.C.2. 


MISCELLANEOUS 


For A NEW YEAR GOOD RESOLUTION 
: we suggest this: ‘‘to order Foundry 
Supplies from Witt1am Otsen, Lrp., Hull.” 


"Phone: 287 SLOUGH 


SAND PLANT 


Herbert Whizzer, large size. £48. 
Brealey Disintegrator, NEW. £26. 
Pneumatic Riddles, Jackman type. £9 each. 


SANDBLAST PLANT 


og eal by Tilghman, as new, 60” X 40”, 


Price 
NEW 8’ x 8’ ROOM PLANT, complete. Price £230. 
CAST IRON ROOM PLANT, 12’ x9’, complete 


with 400 cu. ft. motor-driven compressor for A.C. 
current, in new condition. Cheap. 


Several small complete barrel plants in stock. 


Genuine Evans 10-ton Crane Ladle. Price £35. 
BUY FROM ME AND SAVE MONEY! 


Avex. HAMMOND, | 
14, AUSTRALIA ROAD, SLOUGH 


53, Victoria Street, 
Westminster, 
London, S.W.|I. 
ACID RESISTING 
LACQUERS 


J. N. CLIFTON 


FERRO ALLOYS 


Silico Manganese, etc. 
Ferro Silicon. 


Telegrams: Newclift, Sowest, 
London. 


Telephone: Victoria 1852. 


DIAMITE WHEEL DRESSING TOOL 


(Agent for London and District). 


| 


